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Description of Evaluation Report Series

The Comprehensive School Mathematics Program (CSMP) is a program of CEMREL,
Ine., one of the national educational laboratories, and is funded by the National
Institute of Education. Its major purpose is the development of curriculum
materials for grades K-6.

Beginning in September, 1973, CSMP began an extended pilot trial of its
Elementary Program. The pilot trial is longitudinal in nature; students who
began using CSMP materials in kindergarten or first grade in 1973-74, were able

use them in first and secnd .grades respectively in 1974-75, and in second
and third grader-. in 1975-76. Hence the adjective "extended".

The evaluation of the program in this extended pilot trial is intended to be
reasonably comprehensive and to supply iformation desired by a wide variety of
audiences. For that reason the reports in this series are reasonably non-technical
and do not attempt to widely explore some of the related research issues. The list
of reports from the first two years of the extended pilot trial is given on the
next page. The most comprehensive of these are the following:

1-A-1: Overview, Design aad Instrumentation
1-A-3: Final Summary F.:Tort, Year 1
2-A-1: Final Summary Rep2rt, Year 2

and 3-P.-1: Summary of Second and Third Grade Test Data Year 3



Longitudinal Pilot Study of the
Comprehensive School Mathematics Program

Evaluation Report Series

Evaluation Report Overview, Design and Instrumentation
Evaluation Report 1-A-2 External Review of CSMP Materials
Evaluation Report 1-A-3 Final SuMMary Report Year 1
Evaluation Report 1-B-1 Mid-Year Test Data: CSMP First Grade Content
Evaluat:'on Report 1-B-2 End-of-Year Test Data: CSMP First Grade Content
Evaluation Report 1-B-3 End-of-Year Test Data: Standard First Grade Content
Evaluation Report 1-B-4 End-of-Year Test Data: CSMP Kindergarten Content
Evaluation Report 1-B-5 Test Data on Some General Cognitive Skills Related

to CSMP Content
Evaluation Report 1-B-6 Summary Test Data: Detroit Schools
Evaluation Report 1-C-1 Teacher Training Report
Evaluation Report 1-C-2 Observations of CSMP First Grade Classes
Evaluation Report 1-C-3 Mid-Year Data from Teacher Questionnaires
Evaluation Report 1-C-4 End-of-Year Data from Teacher Questionnaires
Evaluation Report 1-C-5 Interviews with CSMP Kindergarten Teachers
Evaluation Report 1-C-6 Analysis of Teacher Logs

Evaluation Report 2-A-1 Final Summary Report Year 2
Evaluation Report 2-B-1 Second Grade Test Data
Evaluation Report 2-B-2 Readministration of First Grade Test Items
Evaluation Report 2-B-3 Student Interviews
Evaluation Report 2-C-1 Teacher Questionnaire Data
Evaluation Report 2-C-2 Teacher Interviews, Second Grade
Evaluation Report 2-C73 Teacher Interviews, First Grade

Evaluation Report 3-B-1 Second and Third Grade Test Data Year 3
Evaluation Report 3-C-1 Teacher Questionnaire Data Year 3

Key to Indexing

1-C-2 Observations of CSMP First Grade Classes
--4

1----"2" refers simply to the number within a given year and type of data

i "C" refers to the type of data being reported
A: Overview, summary and theoretical reports
B: Student outcomes
C: Non-test data

"1" refers to the year of the Pilot Study according to the following:

Kindergarten First Grade Second Grade Third Grade

Year 1 (1973-74)
A44011°7/0: 4111111111

Or ,7Year 2 (1974-75)

Year 3 (1975-76)
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Introduction

This report sumnarizes test data collected from second and third
grade classes during 1975-76, the third year of the CSMP EXtended Pilot
Test. This pilot test began in 1973-74 in kindergarten and first grades,
with over 100 classes using CSMP materials. In succeeding years, many
of these classes continued with CSMP in progressively higher grade levels
as the curriculum materials became available, and many new classes joined
the pilot test. -

Much evaluation data was collected during the previous two years and
is reported in the Evaluation Reports described on page iv. The major
emphasis in this 1975-76 study was at the second grade level, where classes
were using a revised version of second grade materials (CSMP Mathematics
for the Upper Primary Grades Part I). Sone data was also collected from
third grade (CSMP Mathematics for the Upper Primary Grades Part II).

Three kinds of tests wefe used to investigate student learning:
a) Standardized Mathematics Test
b) CSMP-Specific Tests
c) Mathematics Applied to Novel Situations (MANS Test)

A description of the content and results from each of these sets of
tests is given in each ofthe next three chapters respectively. The CSMP-
Specific Tests were given only to CSMP classes, while the'other two kinds
of tests were given for comparison purposes to both CSMP and Non-CSMP
classes. When making such comparisons, scores from a general ability test
or a reading test were used as covariates. The use of such scores as
covariates allowed scores from tests a) and c) above to be adjusted to take
into account possible differences in ability and taus eliminate, or at
least.reduce the plausibility of, the explanation that differences in
performances were a result only of differences in general ability.

Second. Grade Testilig

In addition to classes from four school districts in the St. Louis
area (Normandy, Ferguson-Florissant, Ladue and St. Louis), test data was
collected from several other school districts: New Hartford, N.Y.; Detroit,
Mich.; Portland, Na.; Clarksville/Montgomery County, Tenn.; Polk County,
Ga.;. Haralson Co., Ga.; and the Diocese of Marquette, Mich. Through what
were called "Joint Research Studies", each of these districts cooperated
in collecting scme-or all of the test data described above (limited by
such things as availability of con)arison classes, tes:.ing time, etc.).
The school districts, through the coordinators, were responsible for
selecting comparison classes (drere available), scheduling the testing,
and training the testers. Wherever po,sible, scores from regularly
scheduled, district-wide tests were used as the standardized mathemati:Fs_
test and as covariates. The CSMP-Specific Tests and the MANS Test were
developed by the CSMP Evaluation staff.

Thus a fairly complicated design emerged; in part a series studies
from individual sites with somewhat different data collected from each,
but with enough comonaIity that data could in some cases be combined
across sites. (lic of the ways in which this was done was by transforming
scores from the different covariates o percentile ranks (though it is .

recognized that percentile rank has some undesirable properties, so that
different nonning procedures imist inevitably lead to sone discrepancies
between different covariates).
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The testing plan for second grade classes is shown in Table 1, below.
Site 01 was for classes in the StLouis area; otherwise sites are not
identified beyond the "site nunber" given in Table 1, and used in sub-
sequent presentations of results.

Table 1

Testing Plan, Second Grade

Site
Comparison
Classes? Covariate

Standardized
Math Test

Number of CSMP Classes/Non-CSMP Classes Number of C$ MP Classes,
CSMP-Specif1c Tests

Standardized
Math Test

MANS
Test A

MANS
Test B Test A Test B Ind1viduall

01. Yes Kuhlmann Anderson CTBS2 15/13 8/7 7/6 8 7

12 Yes SAT-Reading SAT3 6/6 3/3 3/3 3 3 6

13 Yes CPT-Reading CPT4 6/6 3/3 3/3 3 3 54

25 Yes Cates McCinitie CTBS2 6/6 3/3 3/3 3 3 6

32 Yes MAT-Reading5 CTBS2 1/1 1

356 Yes Lorge-Thorndike CTBS2 2/2 1/1 1/1 i 1 2

42 No 3 2 5

43 No
.

6 6 12

1Nueber Of classes, from each of which 4 students were tasted.
2Comprehensive Test of Basic Skills; Mathematics Computation, and Mathematics Concepts and Applications.
3Stanford Achievement Test; Mathematics Computation and Mathematice Concepts.
'Cooperative Primary Test,.Machematics
SMetropolltan Azhievemmnt Test
6Covar1lte data from ehis site not available in time to be included in.analysis.

Third Grade Testing

With the exception of two non-local third grade classes, from Whom
no reliable covariate data was available,' the testing wls confined to

three school districts in the 'St. bouis Metropolitan area. Altogether
there were seven CSMP third grade classes locally and these classes
were a part of the "lead" group of classes who began using CSMP in first

grade in 1973-74.

Eight Non-CSMP classes were selected as comparison classes. These
were either the "other" third grade class in the school or a class from
an adjacent school. In the fall of 1975 both CSMP and Non-CSMP classes
were administered the Kuhlmann-Anderson Test as a covariate. In the
spring both groups of classes were administered the mathematics subtests
of the Comprehensive Test of Basic Skills; and each CSMP class was admin-
istered one of two CSMP-Specific Tests.

The chapters in this report have been kept fairly short and non-
technical. Much more detail can be found in the various appendices
which make up the bulk of the report.
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Standardized Math Tests

Second Grade

In order to measure students' knowledge of basic arithmetic skills,
standardized tests were administered to CSNP and to Non-CSNP classes.
In-the local St. Louis area (denoted "site 01", huv maja: up of classes
from four school districts), the Mathematics test of the Comprehensive
Test of Basic Skills (CTBS) was administered by specially trained CENTEL
testers. In Outer Ring sites, the usual policy was to use already
existing data from whatever standardized test was routinely adminis-
tered in the spring by the individual f..chcol district. Although this
made for good economy, it is impossible to lump these different sites
togeth.r in one analysis, and the analysis was therefore done separately
at each site. In the local arca it was possible to also collect data at
the item level.

The general procedure for each site was to compare class means from
CSNP classes with those from Non-CSMP classes, using scores from some
tests of general ability or rading.to adjust for potential differences
in ability between these two groups. For each site, the standardized
math test used and the test used as a covariate for adjusting scores
are given below.

Site 01:

Standardized Math Test: CTBS (raw score).
At Level C (grades 1.6 2.9), the mathematics section is
divided into two separately timed tests: Mathematics Computa-
tion (28 items) and Mathematics Concepts and Applications
(25 items). The Computation section consists of 10 addition,
10 subtraction, and 8 multiplication problems. The Concepts
and Applications section attempts to measure skills in basic
operations: numbers, numention, measurement, and fractions.
The problems are read aloud to the students, who select their
answers from pictured, nunerical, or printed responses.

Covariate: KUhlmann-Anderson (raW score) 10/75

Number of ClaSses: 15 CSNIP; 13 Non-CSMP.

Site 12:

Standardized Math Test: Stanford Achievement Test (SAT) (percentile rank)

Covariate: Reading Test, SAT (percentile rank) (5/76)

Number of classes: 6 CSMP; 6 Non-CSMP

1 0



Site 13:
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StandardizedNath Cooperative Primary Test (CPT) (raw 'score)

Covariate: Ren. T2st, CPT (raw score) (5/76)

Number of Classes: 6 CSM%; 6 Non-CSMP.

Site 25:

Standardized Math Test: CTBS (raw score)

Covariate: Gates McGinitie Reading Comprehension (raw score) (5/76)

Number of Classes: 6 CSNP; 6 Non-CSMP.

Second Grade Results

In order to compare test performance of CSMP vs. Non-CSMP classes,
an analysis of covariance was performed at each site, using class means
as the unit of analysis. The results xe shown in Table 2, below, includ-
ing for each site means across classes before and after adjustment for
the Covariate and the p-value of the difference between CSMP and Non-CSNIP
means. (The p-value is the probability of such ohserved differences occur-
ring merely by chance a low p-value indicates that chance alone is an
unlikely explanation.)

Table 2

Summary Data from
Standardized Math Tests: Second Grade

(First Entry: CSMP Classes, Second Entry: Non-CSMP Classes)

Site (1.omber of CSHP,
Non-CSHP Classes) Covariate1

Computation Concepts and Applications

Means Adjusted Means p value Means Adjuste.1 Means p value

Site 01 (15,13)
Comprehensive Tests of

Basic Skills (Raw Scores)

48.8
46.8

21.0
18.6

20.6
19.1

.11
18.7

17.8

18.3
18.2

.86

Site 25 (6,6)
CTBS (Raw Scores)

21.5

20.7

20.9
18.2

20.5
18.6

.11
39.4

35.3
18.1

17.5
:69

Site 35 (2,1)
CTBS (Raw Sccres)

54.8
76.7

24.5
23.8 too few clas es

22.4
21.6

too few cla-aes

Site 12 (6,6)
Stanford Achievement
Test (Percentile Ranks)

57.7
42.0

54.9
44.4

47.0
52.3

.41
53.3

37.9
43.5

47.7 .23

Site 13 (6,6)2
Cooperative Primary
Test (Raw Scores)

32.8
35.4 c

35,7

36.3
36.2

35.7
.74

1Covariate: Site 1: Raw score, Kuhlman Anderson Test (10/75)
Site 25: Raw score, Gates McGinitie Reading Comprehension (5/76)
Site 35: Percentile Rank, Reading Test, Metropolitan Achievement Test (10/75)
Site 12: Percentile Rank, Reading Test, Stanford Achievement Test (5/'6)
Site 13: Raw score, Reading Test, Cooperative Primary Test (5/76)

2At Site 13, the Cooperative Primary Test has only a total score in mathematics, which data has
been put in the "Concepts and Applications" columns.
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It can be seen that, while the differences were usually in favcir
of CSMP classes, in no case were these differences statistically sig-
nificant. The closest any differences came to significance.(usually
taken as <.05) was an the computation section at Sites 01 and 25
where the p-value was .11. Appendices A (for Site 01) and B (other
sites) provide information summarized according to class means. For
each of the tests, the set of class means are plotted against the mean
ability or reading score (transformed to percentile rank) of eaCh class.
By inspecting these graphs it is possible to determine aad compare the
extent to which various classes do about as one would expect based on
their mean ability scores.

Where item analysis data WaS available (for the CTBS at Site 01)
a compilation was made of all items in which the difference in percent
correct between CSMP stadents and Non-CSNIP students was more than 10
points. These items are shown below; in each case the difference was
in favor of CSMP students. Complete item analysis data 'for this test
is given in Appendix A.

13

154 27 6 1.14
Addition + 128 + ,8 52 + .63 26 + 21 =

+ 27

768 64
Subtraction - 427 9

Multiplication 5x2 s1x4= 2x3= 3x5= 3x2= 4x4= 8x5=

Concepts & Applications

U. Find the clack that allows tea thirty-five.

13. Find the numeral that is one -half of at:.

1

I I
()

I

5

L. Find the numeral dist aboys mehalf at four.

03 I

23. Find the Gumbos line

...ft...

that shows

r^

fartt7fiva plus three.

e.-4.
e'^..

I ..irveyal.

. o 0
1

I 0
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Third Grade

The Comprehensive Test of Basic Skills was administered to the
seven local St. Louis area third grade classes and to eight Non-CSNP
cOmparison classes. At Level 1 of the CTBS (Grades 2.5 4.9), the
mathematics.section is divided into two separately timed tests:
Mathematics Computation (48 items) and Mathematics Concepts and
Applications (50 items).

Mathematics Computation: The 48 items in this test consist of 12 Problems
eath in addition, subtraction, multiplication and division.

Mathematics Concepts & Applications: There are 50 items in all. The

25 "concepts'' items purport to measure the student's ability to con-
vert concepts expressed in one numerical, verbal or graphic form to
another form, and to comprehend numerical concepts and their inter-
relationships. The content categories for these items include
number systems, measurement, set theory, geometry and numeration. The

25 "applications" items purport to measure the student's ability to
select and carry out problem-solving operations. The content categories
include set theory, algebra, measurement, and reasoning.

Third Grade Results

An Analysis of Covariance was performed using class mean scores as
the unit of analysis. The mean raw score from the Kuhlmann-Anderson
test, administered 10/75, was used as the covariate. The results are

given in Table 3 below.

Table 3

Summary Data from the Comprehensive
Tests of Basic Skills: Third Grade, Local Classes

(First Entry: CSMP Classes (n=7), Second Entry: Non-CSMP Classes 01=8))

Test Mean Scores Adjusted Means p value

Covariatel 49.8
53.2

10.2

9.1

9.5
8.6

9.5
9.1

8.1
6.4

37.2
33.3

34.5

30.4

71.7

63.3

.09

.18

.63

.25

- -- -

.03

.02

.01

Addition Items

Subtraction Items

Multiplication Items

Division Items

Computation Test
(total of above)

Concepts and Applications

- - -- -- -- --

Total Math Score

10.0

9.3

9.3
8.9

9.3
9.3

7.7
6.7

36.3
34.2

33.5
31.5

- - _
69.8

65.3

1Mean Kew Score, 1441.1mann Anderson Test adminiaiered 10/15.



Each of the four sub-parts.of the Computation test has been analyzed
separately, though none was significant at the .05 level. However, the
differences were significant for the Computation test, for the Concepts
and Applications test and for the total CTBS mathematics score; and all
differences, whether significant or not, favored CSMP classes.

Appendix C shows the distribution of class means. Also given in
that appendix is item analysis data for all the math items of the CTBS.
Given below are those items for which the difference in percent correct
between CSMP and Non-CSMP students was more than 10 points. (In each case

the difference was in favor of CSMP students.)

Addition:
32

72+73 10 26+13+14
+ 44

149
Subtraction: 87

25

Multiplication: x 4

Division: 3 FT 21-§ 5125 4 r124- 24

Concepts & Applications:
23 Which of the following makes this

number sentence true?

3 X (2 X 4) (3 X 2) X 0

0 4 a) 6 0 8 0 24

37 Wh..c is the miwing number a.
3.S. 7. 11

01 08 09 010

4

38 Mutt goes in the box to mak. this
nurrh:s sentence true?

0 + 4 + 8

0 5 0 6 @12 0 19

39 What goes in the box to make this
numbot wmence true?

5 + 4 10 - 0

0 0 0 1 @9 CD I 0
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CSW-Specific Tests

Second Grade

Two group-administered tests, CSMP Test A and CSMP Test B, were
developed to investigate student skills in working with the second
grade Call° content. The tests specifically excluded most of the
traditional arithmetic skills and concepts of second grade since
these were covered in the standardized mathematics tests described in
the last chapter. Instead these tests focused on the special pedago-
gical "languages" of CSNP: arrow diagrams, the Minicomputer and string
pictures.

The format for these tests.was that of a CSMP workbook, an eight
page booklet printed in color on newsprint. The printed directions
were as similar as possible to those given in CSNP workbooks. The
actual test pages were typical of the kinds of pages done by CSMP
students on a regular basis; no new kinds of itens were added nor were
there novel applications or extensions of previous workbooks.

Administration of these tests was on a sampling basis; each CSNP
class took either Test A or Test B. (The testing plan, across sites,
is shown in Table 1, page 2.) These tests were not parallel tests;
the sampling was done for the purpose of reducingfhe amount of tine
required for testing in a given classroom. Specially trained testers
administered the test in a fairly straightforward way. After the
tester reviewed one or two of the pages with the class, the students
simply went ahead and worked right through it on their own, just as
they would an ordinary CSMP workbook. Students raised their hands when
they had questions, at which tine the tester would explain the task
individually to the student (though not, of course, how to do it).
The test was essentially untimed. Most students took about 20 minutes
to complete it; but up to 35 minutes was allowed if necessary.

For purposes of analysis, responses from pages dealing with similar
areas of content were combined, though these pages might not be adjacent
on the actual test. In this way the subtests named below were created.
Also given below are some summary data.

Number
Items

Mean Percent
Correct

Correlation with
Kuhlmann-Anderson

Reliability
(KR20)

Test A: Arrow Diagrars 12 72 . .67 .87
Minicomputer 10 66 .64 .86

Integers 10 50 .39 .76
Test B: Arrow Diagrans 17 72 .72 .91

Minicomputer 10 75 .62 .90
String Pictures 4 65 .51 .63
Computation 7 69 .74 .80

Except for the subtest "Integers", the mean.nercen7 correct across
items for the various subtests was between 65 arid 75 and the correlation
with the Ullmann Anderson Thst was moderately high. The KR20 reliability
of the subtests was.also high with the exception of the very short (4 items)
subtest "String Pictures".
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An evaluation of the quality of student responses to this test is
difficult for two reasons. First, because arrow diagrams and Minicomputers
are not used in other math curricula, the tests were administered only to
CSNP students, so that CSMP Non-CSMP comparisons are not possible.
Second, the test was not a masteiy test and there are no specified stan-
dards or expectancies of the tasks and levels of success of which CSNP
students should be capable. Indeed; because of the spiral nature Of the
CSMP curriculum, the concept of mastery is a much more difficult one to
deal with. Summarizing statistics (such as mean percent correct) provide
in themselves, very little useful information to the reader in the absence
of the actual tests and some knowledge of the cnrriculum.

Part of Appendix D presents information summarized across students.
For each of the seven subtests of Tests A and B, reduced copies of the
actual test.pages are given, together with a) percent correct for each
item, and b) sumnary statistics (means, frequency distributions, correla-
tions) across all students who took the test. Also given is similar infor-
mation when students are grouped according to ability level. Thus, it is
possible to determine on various items and subtests, what kinds of differ-
ences in performance there were between high and low ability students.
Appendix D contains a graph for each subtest which shows the distribution
of class means as a function of class ability scores.

In addition to the group administered CSNP Tests A and B, an individually
administered test was constructed and administered to four representative
students in each of 37 classes. These classes were all outside the St. Louis
area and the tests, requiring about 13-20 minutes per student, were adminis-
tered by special testers trained by the CSNP coordinators in the various sites.

The purpose of this test was to investigate, in situations not
amenable to paper and pencil, students' skill in dealing with various tasks
of the CSNP curriculum. Hence many of the test items were not typical of
material found in the regular workbooks. They were probably more oriented
to teacher-led lessons than to workbooks; several heing rather challenging.
There is simply no way to briefly summarize the results except to refer the
reader to the actual test items and item statistics in Appendix E.

Third Grade

Two group-admi.ri stered tests, CSMP Test A and CSMP Test B were
developed to investigate student skills in working with the third grade
CSMP content. These used the "languages" of the curriculum unique to
CSNP. The various test pages were not simdlar in all cases to previous-
ly completed workbook pages; occasionally they were slight extensions
of sudi pages.

These tests were also administered Nv special testers. Each of the
seven third grade CSMP classes in the local St. Louis area took either
Test A or Test B. Thus, the item analysis data, sunmarized in Appendix
F (which also reproduces the test items), is based on at most fcur
classes and no attempt has been made to further analyze this data by
student ability or by mean class scores.
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MANS Tests
(Mathematics Applied to Novel Situations)

Background

Since the beginning of the CSMP Extended Pilot lest, considerable
time and effort has been devoted in the evaluation effort to the devel-
opment and use of tests of student outcomes which go beyond the "basics"
of the standardized tests yet do not rely on the specific "languages" of
the CSMP curriculum. The rationale behind this effort was as follows:
CSMP is interested in developing a math curriculum ff:r elementary schools
which would not only leave the "graduates" with the skills and concepts
required in the traditional arithmetic curriculum, but would go beyond
that in giving the student a foundation of understanding for mathematics
itself.

Thus it was necessary to devise test items Which would not only
measure a student's grasp of higher-order ideas in mathematics, but
would also do so in sudi a way as to give no superficial advantage
to a student who had been eNposed to mathematics in a particular way.
Hence the iteas had to be at once (a) mathematical rather than merely
arithmetic, (b) contextually novel, and (c) free of language
peculiar to CSNP or any other specific elementary math curriculum.

During the first two years of the EPT, these itens were grouped
to form what were called "comparison tests." One can review the iters
developed and the results of their use in testing during those two
years byconsulting Evaluation Reports 1-B-5 and 2-B-1. During the
third year of the EPT, the nue for these tests was changed from
"comparison" to MANS in order to be more descriptively accurate.

One bias should be pointed out here. Items were selected which
were thought to be related to basic mathematical ideas behind the
CSMP curriculum. Since the ideas are basic to mathematics, it might
also be the case that other curricula would be aimed at giving students
an understanding of the sane ideas. Nevertheless, no attempt was'alade
to select the itens completely at random with respect to the basic
mathematical ideas involved.

Description of MANS

The MANS test consists of ten subtests, divided into two booklets
of five subtests each. The two booklets are not parallel in any sense,
but have the same physical appearance and are administered in roughly
the same way. Each booklet consists of eight 81/2x11 newsprint pages.
Each subtest is contained on one or two pages. Because of testing time
considerations any participating class of students either took booklet
A or booklet B but not both.

Specially trained testers administered the test in a fairly straight-
forward way. For each subtest the administrator gave directions orally and
usually worked through the first item with the students. Each test was
separately timed, so that all students began each new test together.
Except for test A4 whiCh was intentionally speeded, the time limits,
based on pretesting, allowed most students to attempt each item. Each of
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the booklets usually took about 40 minutes each to administer. Students
who completed the subtests quickly were told to Check their work and then to
draw a picture on the front cover of the booklet if they so desired.

A sarple test item for each MANS subtest is given below, together
with a portion of the directions for that subtest The full set of
test items together with more complete directions is given in Appendix G.

Booklet A
Subtest 1: Sesuences The crucial directions were, "The numbers arc

Ln a certain order...figure out what the pattern is...put the right
number in the box."

Example: 13, 10, 0, 4, 1

Subtest. 2: Equation Fluency The crucial directions were, "...write
as many true number sentences as you can, using only these signs and
nurbers."

Example: = + x 1 2 3

Subtest 3: Functions The crucial directions were, "A teacher was
playing a game with the class...a student gave her 2 (the first
number of each pair), she did something to it and got 4 (the second
nurber) ...figure out what it was that the teacher was doing to the
nurbers, and then put the right number in the empty box."

Example: I 2 4

7 14

ITTF--1

Subtest 4: Number Line Estimation The crucial directions were, "This
is a funny looking number line isn't it? ...theie are a whole lot of
problemS (13) and you won't have much time (21/2 gdn.) to do them. You
should not try to calculate the exact answer; just decide quickly where
the answer would probably go on the number line."

Example:

29+29

0 10 SO 100 SOO 1000

Subtest 5: Computation The crucial directions were, "...figure out
what goes in the boxes to make the nurber sentences true."

Example: 49 = 0
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Booklet B
Subtest 1: Labelling Number Lines The crucial directions were,

"...figure out what numIer would go in the box on each number line."
(Note to reader: no student did 1,oth this.suhtest and Subtest 4 of
Booklet A in which the number line was not equal-interval.)

Example: < A-- 4- 1 1 I

20 25 30 45 SO 55 60

Subtest 2: Number
number sentences for

Example:

Sentences The crucial directions were, "Write
8...write as many as you can think. of."

8 =

Subtest 3: Word Problems The crucial directions were, "For each
series of pictures there is a story. At the end of each story there
is a question you will be expected to 'answer."

ExamPle: "First picture, 'Four children each get the same
allowance from their mother.' Second picture,
'The fOur children put their allowances together.'
Third picture, 'They have altogether 12 dollars.'
Question, 'How much did each child get?"

(Note to reader: while the above information was being read to the
students, the student's test page contained the pictures below.)

12 bo1Jcrs

How much did each child get?

Subtest 4: Number Sentence Pictures This was a 'hatching" task; four
equations on one side of the page and five dot pictures on the other side.
The crucial directions were, "figure out which dot picture shows (each ?
number sentence best...there are five pictures and only four number
sentences...make up a number sentence that goes with the picture that's
left over."

Example: 5+3=8
1

I

L:L_

Subtest 5: Computation (Sam directions as Subtest 5 in booklet A
but different items.)



MANS Results

At each of four participating sites all the CSMP classes and an
equivalent number of Non-CSMP classes were tested. The Non-CSMP
clas,;(": .were tod ;i6 tO Itt01110 .trotti, rouh1v (:qui valttnt

twi th respek t to gcnol:;i acitk,n1,_ AiNj hi. gmup &1 L,M-.

classes. The same two booklets of the MANS were given at each of the
sites, with roughly half the CSMP zuid half the Non-(4) classes getting
booklet A and half of each group booklet B. The testing plan in the
various sites is shown in Table 1, page 2.

In order to compare test performance of CSNP vs. Non-CSMP classes
an analysis of covariance on the class means Was performed across sites.
The mean scores at each site, adjusted for the covariate, are shown for
CSMP and Non-CSMP classes in Table 4 below. Also shown (right hand
adumns) are the mean adjusted scores combined across sites and the
resulting p-values for each of the MANS tests.

Table 4

Adjusted Mean Scores
fly Site and MANS Tests

(First Entry: CSMIP Classes, Second Entry: Non-CSMP Classes)

I

01 12 13 25 Combined p-volue

MANS A

58.5
56.9

50.4
45.1

62.9
68.2

49.2
42.8

56.1
54.0

Covariate

1. Seluences 2.6 2.4 2.8 3.8 2.9

2.2 2.7 2.3 2.9 2.5 .09

2. Equnclon 3.5 2.9 3.9 4.7 3.7

Fluency 3.4 3.2 3.1 4.0 3.4 .43

3. Functions 1.8 1.8 2.0 2.3 2.0

1.2 1.4 2.2 1.7 1.6 .09

4. Number Line 4.5 3.3 4.2 5.7 4.4

Estimaclon 3.8 4.0 4.2 4.6 4.1 .23

S. Computation I 6.4 7.2 7.2 7.4 7.0

5.0 5.7 5.0 6.8 5.6 .01

TOTAL 18.7 17 6 20.1 23.9 20.0

15.6 12.2 16.9 19.9 17.4 .04

MOS B

Covariate 59.6 64.7 61.3 40.9 56.7

54.5 41.3 71.2 41.8 53.3

1. Number Line .....4 4.7 4.7 6.2 5.0

Labelling 4.0 6.3 4.1 6.2 5.1 .88

2. Sentences 3.7 3.1 3.4 4.e 3.7

About 8 2.9 3.9 1.9 5.0 3.4 .19

3. Word Problems 4.0 4.2 4.5 ..7 4.3

3.8 4.0 3.7 4.5 4.0 .08

4. Number Sentence 4.8 5.3 5.6 6.5 5.6

Pictures 4.2 4.7 3.7 J.6 4.5 .01

5. Computation II 6.0 6.7 6.7 8.1 6.9

4.8 5.9 3.5 7.3 5.4 .01

TOTAL 22.9 23.9 24.9 30.3 25.5

19.7 25.0 16.8 28.6 22.5 .02

INtimber of classes taking MANS A in sites 01, 12, 13 an, 25 was 15, 6, 6 and 6 respectively;

am each site approximately half were CSMP classes and half were Non-CSMP classes.

: For MOS B, the number of classes Wald 13, 6, 6 and 6 respectively and they vera different

clases than those who took MANS A.

21)

13
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A review of Table 4 reveals that there are statistically significant
differences in favor of CSMP classes (p<.05) for the total score on MANS A
and on MANS B and for three of the individual subtests: Computation I,
Nunber Sentence Pictures and .Computation LI. On three other sUbtests---
Sequences, Functions and Word Problemsthe differences were nearly signifi-
cant (p<.10). When examining the scores for the combined sites, it can be
seen that all differences, whether significant or not, are in favor of the
CSNP classes. This pattern is replicated at most sites, although four of
the twelve scores at site 12 are in favor of Non-CSNP classes (though not
significant).

Test performance as a function of ability level was examined for
each subtest by grouping the students into quintiles according to
student ability as defined by covariate score. For example, a mean
score was computed based on all CSNP students whose covariate score
corresponded to a percentile rank less than 20 (lowest quintile).
Similar mean scores were computed based on CSNP students with covariate
percentile rank from 20 to 40 (second quintile), 40 to 60 (third
quintile), 60 to 80 (fourth quintile) and 80 or more (highest quintile).
Then the same thing was done for Non-CSMP students. The graphs in Figure
1, below, allow visual comparisons of CSNP and Non-CSNP students at each
quintile, and one can judge the degree to which overall higher scores by
CSMP students is caused by students at a particular ability level.

It can be seen in Figure 1 that on each subtest the CSMP mean for
the various quintiles is almost always larger (higher on the graph)
than the corresponding Non-CSMP mean. In other words CSMP students are
doing better than Non-CSMP students; not just overall, but at each ability
levol. It is,at the fourth quintile (percentile rank 60-80) that the
largest and most consistent differences occur.

Appendix (.; also presents an item analysis of the MANS tests, with
percent correct for each item across CSMP and Non-CSNP students. Included
with the item hnalysis are graphs showing the distribution of class means
for each MANS test according to class ability (covariate) scores, and
various other summary statistics.



Figure 1

CSMP ( ) and NonCSMP (.) Means by quintile
(The vertical axis is for raw scote, with one unit equal to one half of a raw scorepoint, except for the two total scores where one unit equals two raw score points.)

MANS A

i...._,, -pation Fluency -- _ _, ---.

1

Nurnber Line
Estimation

Computation

MANS A
Total

Q1 Q2 Q3 Q4 Q5

MANS B

15

Labelling Number
Lines

Word Problems

!Amber Sentence
Pictures

Q2 Q3 Q4

MANS B
Total

Q5
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Discussion

After a brief treatment of the data obtained from the CSMP-Specific
tests, the bulk of this discussion will focus on the data resulting from
CSMP Non-CSMP comparisons.

Although a great deal of information is available from the various
CSMP-Specific Tests, the spiral nature of the curriculum and consequent
lack of mastery levels at any given point in time make it difficult to
assess the adequacy of student performa.c in this area. It does appear
for the most part that students were moderately successful in doing the
workbook-level pages covered in these tests. (On the second grade CSMP-

Specific Tests A and B for example, with the exception of the subtest

"Integers" the proportion of correct answers WaS between 2/3 and 3/4

for each sUbtest. In fact, of the total of 60 test items, the percent
correct was between 70 and 90 for 62% of them.) However, it is clear
that proficiency with Minicomputers and arrow diagrails are not particularly
important objectives per se. What is important to know is how well a
curriculum with these pedagogical devices succeeds in having children
learn mathematical information (such as numerical concepts and computational

skills) and learn to apply this information usefully.

With regard to cowarisons between CSMP and Non-CSMP students the
pattern of results is very similar to the pattein in previous years of

the Extended Pilot Test, with one very important exception: these results
are from a much broader base of classes in terms of geographic location.
In particular, these results have been extended to sites outside the
St. Louis area and are thus free from the certain non-generalizable
feature-s such as teacher training by CSMP personnel, knowledge of being

a "horserace", frequent observations from visitors, etc.

Briefly one can summarize the results as follows:
a) On standardized mathematics tests, (:SMP classes generally did as well

as or better than Non-CSMP classes. At third grade the differences

were significant on both tests of the CTBS. At second grade the
results were more equivocal; not reaching significance at any of the
four sites, but usually in favor of'. CSMP, especially on the tests of

computational skills. Similar results have occurred in previous
years; small differences in favor of CSMP students which sometimes

reached significance and sometimes did not.
b) On the MANS tests, CSMP classes scored significantly higher than

Non-CSMP classes on both total MANS scores and on three of the sub-

tests, and were close to significantly higher (p<.10) on three

other subtests. Again this pattern is rather similar to results
from previous years: consistently higher scores by CSMP clases
in all suhtests with significance reached on certain subtests and
on the overall totals.

The value one attributes to the superior performance on the MANS
tests is of course dependent on the importance one gives to the mathe-

matical abilities and thinking processes required by them. It is true

that these tests are biased to the extent that they were developed with
the CSMP curriculum and pedagogy in mind and that a different set of
tests might have been developed with entirely different results. Never-

theless the actual tasks of the MANS tests were usually quite different
from those typically found in either the CSMP curriculum or in most
elementary school math texts; they were novel to both groups and used

6
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none of the special languages of CSMP. Such transfer effects are rela-
tively unusual in curriculum evaluation.

It is also true that certain mathematical content embedded in these
tasks may favor the CSMP classe!.:. if one looks at the percentage
correct for csNa)and Non-CSNED classes on aR item-by-item basis, one
finds that several of the items on which there arc substantial differences
in favor of CSMP have to do with: a) multiplying, b) using fractions or
c) working with "larger" numbers (in the hundreds). CS113 does stress these
ideas somewhat more than most math programs. Thus, at least some of the
differences between CSMP and Non-CSW classes on the MANS test may be due
to a difference in the mathematical content covered by the respective
curricula. However, whether one views it as knowing more content or as
being better able to use certain processes, the gains for -SNP seem to
have been achieved without any compensating loss in other a:eas (at at
least none that showed up on the standardized measures).

Given for the moment that the favorable outcomes of the CSMP Non-CSMP
comparisons are accepted, it is necessary to consider alternative explanations
for these outcones before concluding that the CSMP curriculum made the
difference. Probably the most plausible of these is that CS110 teachers as a
whole may have been a better (or more enthusiastic) group of teachers than
were Non-CSMP teachers. They may have been selected (or volunteered) because
of certain favorable attributes, or may have developed same as a result of
this selection (or volunteering). Them is no way to adequately test this
possibility after the fact; researth has shown that objective criteria pf
teacher attributes generally do not bear a consistently strong relationship
to student achievement. The useOT a design whereby volunteer teachers arc
randomly assigned to CSMP and to Non-CSMP classes was not practical in this
study, nor is it generally practical in educational settings.

(Now it is true that the explanation of teacher differences is most
plausible during the first year of a study, when teachers may well have
volunteered; in subsequent years teachers to some degree "inherit" the
CSMP class from the previous year though some selection still may take
place. It is also true that a previous study found that teathers in their
second year of CSMP did at least as good a job of teaching (SMP as they
did in their first year, as measured by student achievement (see Evaluation
Report 2-B-2). Thus any decrease in teacher enthusiasm, at least from
first to second grade, did not appear to affect student athievement. These
considerations tend to reduce, but not eliminate, the hypothesis that teacher-
differences are responsible for CSMP Nen-CSPE differences.)

Among CSMP classes there_is considerable variation in: a) the amount and
kind of training received by teachers, b) the amount of time per day devoted
to mathematics instruction and c) the amount of supplementary materials, sulli
as drill sheets, which arc assigned to students. It is not clear how much
corresponding variation in achievement, if any, results from each of these
factors. From an experimental point of view, they may be regarded as rather
natural variations in the implementation of CSNP in the "real world". And
there are similar variations in Non-CSMP classes. (For example, most teachers,
no matter what curriculum they are using, routinely assign supplementary
material of some kind; some more than others.) It is for this reason that one
uses classes as the unit of analysis; a more conservative but realistic method
than using individual students.
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Finally one should note that considerable credibility is added to
the results by their consistency. The results have been fairly consis-
tent from year-to-year, across different levels of student and class
ability, and in different educational settings and school-districts.

Bearing in mind the potential effects of teacher selection, these results
offer considerable promise for the CSMP curriculum.
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Introduction to Appendices

TWo methods of data presentation have been used in various appendices.
One method involves aggregating across students to get percentages correct
on individual test items; the other involves the calculation of mean scores
for eath class and then using the set of class mean scores to carry out
tests of significance. These are described in more detail below.

First, the actual test items making up a particular test are given.
Beside these items are given percentage correct for all. CSIAla students
and for all Non-CSNIP students (where the test was also given to Non-CSMP
students). Occasionally, where covariate scores (reading or general
ability scores) were available, this analysis was also carriad out by
level of student ability. This was done by transforming covariate scores
to percentile rank and doing separate analyses for the set of students
with percentile rank less than 20 (lowest quintile), the set of students
with percentile *rank 20-39 (second quintile), and so on to the set of
students with percentile rank of 80 or more (fifth or highest quintile).

Second, when class mans are being analyzed for some particular
test. ri :fean score is calculated for each class on that test and on the
cov,-.r!rtt. test. Then, by transforming the covariates to percentile
ranks, each class can be represented by a dot, as illustrated below.

Test Score

Covariate
Score

The vertical axis is for mean class test score on whatever test is
being analyzed; the further towards the top of the graph - the higher
the class score on that test. The horizontal axis is for covariate
score, or mean class score on whatever covariate was used; the further
to the right the higher the general ability of the class. Based on
the set of class means thus graphed, the regression line has been
drawn. This line is the best linear prediction of mean class test score
that can be made from knowing the ability level of the class. Note in
the example that classes A and B fall well below the regression line,
or are scoring well below what would be predicted for them from knowing
the ability level of the class, while classes C and D fall well above
the regression line. Note also that, although class A had a slightly

2 b
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higher mean score on the test than did class D, class D did much better
given the relative ability scores of the two classes. When the class
means generally fall close to the regression line, test scores are
well predicted by the covariate; when they are more dispersed from this
line, the covariate is a less effective predictor.

.

For tesv; in which CSMP Non-CSNP comparisons were made, summary
statistical data has been shown in :.:ome unused corner of the graph. The
method of comparison was the Analysis of Covariance, using class mean
as the unit of analysis. Essentially this method assunes that at least
part of the test score differences among classes is due to differences
in general ability levels of the class (as measured by the covariate)
and test scores are adjusted to take into account such differences.
The p-value shown at the bottom of these tables is essentially the
probability that, after taking into account differences in class ability
levels (covariate), any observed differences between CSNP and Non-CSNP
class scores are random "errors" from the true state of affairs which
is "no differences between CSNP and Non-CSMP." A low p-value indicates
that this is an unlikely explanation of the true state of affairs; that
in fact there probably are real differences between CSNP and Non-CSNP
classes. Traditionally a p-value less than .05 is interpreted as
"significant".

It should also be noted that all analyses,
across students or across classes, are based on
present for tile administration of the covariate
given (i.e. where comparisons were made). This

few students from the analysis and tended to do
portions from CSMP and from Non-CSMP classes.

whether aggregated
students who were also
test, where suth was
usually elininated very
so in about equal pro-

For the CSMP-Specific Tests CAppendices D, Eand.F) considerable
use of color was made on the actual tests. The reproductions given
here are in black and white, with various "thicknesses" of lines taking
the place of different color. The results are fairly easily understood,
though not an aesthetic success.

At the end of most Appendices, a brief Commentary is given, in
which various points of interest (at least to the authors) are noted.
To aid the reader, subsequent pages are labelled with both the page
number and the letter for the Appendix (i.e. "115" means page 115
of the report and part of Appendix F). F-



Appendix A

Comprehensive Test of Basic Skills, Second Grade, Site 01

There are two mathematics tests in the Comprehensive.Tests of Basic
Skills: Computation, and Concepts and Applications. For-the purpose of
this analysis, the Computation Test has been subdivided into three
sections: addition items, subtraction items and multiplication items.
These sets of items are also separate sections in the test but are
ordinarily combined 'zo form a gross Computation score.

For each subtost, two kinds of information are given. First, a
reduced version of the test items is given (usually on the left hand
page) together with percent correct for CSNLP students and for Non-CSMP
students. An asterisk indicates that the difference in percent correct
was greater than 10. A11 such differences favored CSMP students.

Second (usually on the right hand page), a graph of class means is
given which corresponds to the set of test-items on the facing page.
CSMP classes are shown by an x and Non-CSMP classes by a dot (0). Also
shown on each graph is a statistical summary of the class mean data,
including the test of significance for differences between CSMP and
Non-CSMP classes.

Included in the analysis were 272 csNip students with a mean raw
score on the Kuhlmann-Anderson Test (administered the previous fall) of
48.2 and 251 Non-CSMP students with a mean score of 46.3.

The information is presented in the following order:

addition items
subtraction items
multiplication items
Computation test (sum of the above sets of items)
Concepts and Applications Test

1



CTBS Item Analysis, Second Grade, Site 01

Subtest 1: Addition (10 items)

Percent Correct Percent Correct

3

8

CSMP Non-CSMP

13

6

CSMP I Non-CSMP

0 87 89 52 64 49

+ 6 4. 27

19 83 76 40 + 30 = 91 87

+ 6

154 80 64 -* 7 + 3 + 2 = 88 91

+128

27 68 57 4: 11 4. 7 = 90 88

+18

1.14 41 28 .)(. 26 4. 24 =3 83 69

+ .63

44

X.

22

A
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CTBS (additiOn'items) versus Covariate (Kuhlmann Anderson)

Second Grade Class Means: CSMP Classes (x) and Non-CSMP Classes (s)
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CTBS Item Analysis, Second Grade, Site 01

Subtest 2: Subtraction (10 items)

Percent Correct Percent Correct
CSMP I Non-CSMP CSMP I Non-CSMP

J8 79 78 64 68 57

- 6 - 9

545 71 64 65 - 42 = 80 75

-33

16 72 73 24 - 8 = 71 67
- 8

768 74 60 % 13 - 8 = 66 69

-427

55 61 78 - 43 64 54

-22
.65
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CTBS

Subtraction Items

(Raw Score)
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CTBS (subtraction items) verses Covariate (Kuhlmann Anderson)

Second Grade Class Means: CPI' Classes (x) and Non-CSM1' Classes (4)
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CTBS Item Analysis, Second Grade, Site 01

Subtest 3: Multiplication (8 items)

Percent Correct
CSMP Non-CSMP

5 x 2 .. 82

1 x 4 .... 83

2 x 3 .. 83

3 x 5 = 81

68 *
67 4
64 V'

65 0-

26

A

3 x 4 ..

5 x 9 =

4 x 4 =

8 x 5 =

i

Percent Correct

41'

CSMP

81

64

71.

71

Non-CSMP

64

58

52

55
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Multiplication Items

(Raw Score)

Site 01

CTBS (multiplication items) versus Covariate (Kuhlmann Anderson)
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A

CTBS, Second Grade, Site 01

. The graph on the next page is for the Computation Test which is
composed of the three previous sets of items for addition, subtraction
and multiplication.



Site 01

CTBS Computation versus Covariate (Kuhlmann Anderson)

Second Grade Class Means: CRP Classes (x) and NonCSMP Classes

(Note: Computation Test is composed of the addition,

subtraction and multiplication items.)
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(Raw Score)

vo

(0)

o

Analysis of Class Meahs

Site 01

CSIP Non7CSMP

Number of Classes 15 13

Covariate Mean1 48.8 46.8

Computation Test: 20.6 19.1

(Adjusted Mean)

Probability level

of differences

.11

IDisplay on graph used percentile ranks,
4

- statistical analysis used raw scores.

30

Covariate

(Percentile Rank)



CTBS Item Analysis, Second Grade, Site 01

Subtest 4: Concepts and Applications (25 items)

L. nod box that ha way of howing t/LI I L ALI.

It 4. 2

1

12 + 2 11 4 1 10 + 2

0 0
I l

0 0
2. 11nd the bcx wbare the ouobt word tall+ 111-_^ F.Any boats

there ere.

Sae.
44
four0

444

tCs°

Id d4

3. lind the oum...j that shows two hundreds, th tens
rad fax onex.

236

0
2630 32f.

Percent Correct
CSMP Non-CSMP

.84 87

78

82

362
0

78 80

70 60

41. 11nd the bo that shove counting by fix.... .tartlag at 25.

IS, 30, 35,4n 25, 28, 31 34 I 25, 27, 2'1,

0 0
3. find the box tt shows count/as by twox.

Mart

17.73, 69, 65 77, Ed, 85. 89 77. 78. 7:4.

0 0

6. fled the Do, that ahowe food that 1.

drED I

0
7. nart the tirtl Loader the amount of mons,.

picture.

1

25.35. 45. 55

0
Is .tting t 77.

IPA 77. 79. 81. 83

0
bL ths quart.

shown in ths

45 I 36t
0

39f I

0 0

S. nod th box ths hows the saw anotelt of mney a a
dia,

4

75

82

76

79

89

75

73

87

A



CTBS Item Analysis, Second Grade, Site 01

)test 4: Concepts anA Applications (cont.)

D. Demid bought kite that cost otneteen cents. Ho gave
the lark quarter. rind the box Chat shove
how ouch change David lot back.

10. Monday Is the second day of the week. FLnd the box that
shows what day of ch. weak Thursday La. Hark your &newer.

6 7

() 0 0 C)

11. wind the clock cnat shows fl.teen m!nures etfenr seven
.1sLeA.

0101019
0 0

12. Ylad the clock thAt shows ten thirty-five.

0 0 0

13.

14. Find die box that shows that eh:de-fourths of th.
Tiacts0/141 19 dark.

nod the numeral that

1.

0

Ls one-half of six.

I 0
2

0 0

VENN
o

I ma] ario I rcn-In
0 0 0

12. Find the numeral that ehows Doe-half of fo.r.

I.
I 2 I

3

0 I C)

16. Find the cumber seutence that is true.

6 4. 2 11 11 4 - 14 6 S - 2

O 0 C)

3 d b . 16

C)

17. Find the number sentence that la true.

O C) 0 I 0
Ow 2. 4 10 ...1.1 1 6 s 6 II -S S

16. Mdlin scared four points for his teas. His brother

scored rya poLnts Witch box shows how co find che

umber of points che two boys scored together-I

6 . 6 4 - 2 4 2 2 o 1

O C) C) C)

U. eta day Frank caught six fish The next day he caught

1114 21sh. Find the box Chat shows how =any fish Frank
CauSht all roKether tn che tun days.

4

0
20. Joe Invited six boys and eight girls to party. Find

tis. boa that ho...:* ha. Twiny children he riviCad all

Percent Correct
CSMP Non-CSMP

59 51

13 14

I

13 16

0 0 0
4

40 45

7? 73

64 51

82 67 A*-

90 96

31 67 Ai-

86 86

82 77

78 76

84 77

89 88

31

A



CTBS Item Analysis, Second 0rade, Site 01
Subtest 4: Concepts and Appli_cations (cont.)

21. Joan ham three crayons. Sue hes ix crayons. and Judy
eeeee crayons. find the hoe [het shows hnv nAnv

layaILtta_LIrls have all toarrher.

Am. II Sue 6 I hely 7 I

0
la

0
Ii
0

22. There sre twenty -eiOt chdren in class. On rridey,

rive ch/ldren were ah...mr. Which box shows how tn_find
the ovmber of chtldrea that were st school ou Frf.day?

ns 7,- 3 25 13

0 0 0

23. rind Eh__e number line thlt shove forty-five plus three.

lit;?:110

24. Leroy gets up at spven w'clocl. Us should be V. rhoo)
two hours later. Elm, the bo, that shows what time Leroy.

Should be at school.

11,00

0
b.od

0 [

23. rind tbe box ',here nAb,I1!. ft the missing number.

160 7 -- 1 13 Id . 7

Percent Correct
CSMP Non-CSMP

81 84

61 57

71

61

53

54 wg°

52

53

32

A
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oncepts & Applications Items

(Raw Score)

"t.

Site 01

CTBS Concepts versus Covariate (KUhlmann Anderson)

Second Grade Class Means; CSMP Classes (x) and Non-CSMP Classes (s)
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Analysio of Class, Means

Number of Classes

Covariate Meanl

Concepts and

Applications Test:

(Adjusted Mean)

Probability level

of differences

...

CSMP

Site 01

Non -CSMP

15

48.8

18.3

13

46.8

18.2

,85

1
10isplay on graph used percentile rank!,

statistical analysis used raw scores.

Jt ;i .

!
.
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Covariate

1, (Percentile Rank)
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Commentary

Overall, these results were similar to those obtained in a similar study
last year (see Evaluation Report 2-B-1). CSMP and Non-CSMP students got approxi-
mately the same score on the Computation Test this year as did CSMP and Non-CSMP
second graders respectively last year (after differences in ability were taken
into account). The differential in favor of CSMP, about a point and a half each
year, was significant last year; not quite significant this year. This may be
because of the less restrictive (and less powerful) experimental design in the
present study, where Non-CSMP classes were not generally selected from the same
school as CSMP classes, which eliminated the possibility of a two-way Analysis
of Covariance.

Of the three sets of'items making up the Computation Test, this year's
CSMP students did relatively better in addition and worse in subtraction than
similar students last year. This year's Non-CSMP students did relatively better
in addition and worse in multiplication than similar students last year.

On the Concepts and Applications Test, the differential between CSMP and
Non-CSMP students was virtually nil this year; almost a full point last year.
The difference is due to this year's Non-CSMP group outperforming last year's.

At the item level, the pattern of responses was also similar to last year's.
The set of asterisked items in this Appendix, which most differentiated the perfor-
mance of CSMP and Non-CSMP students, is almost identical to the set of items with
the largest differential last year. It is hard to see any particular pattern from
this set of items, but the resuirs seem to be consistent.

It is worth noting that the regression model did not fit the set of CSMP class
means particularly well for this data; in fact poorer than for any others in
this report. A glance at the graphs in this Appendix will reveal that the CSMP
class means tend to be curvilinear rather than linear, i.e.

this rather than this
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Appendix B

Other Standardized Test Data, Second Grade

The previous Appendix, Appendix A, provided item and summary data
from the math tests of the Comprehensive Tests of Basic Skills adminis-
tered in Site 01. Appendix B provides data from the administration of
standardized tests in mathematics at three other sites. Ln each case
class means for CSMP and Non-CSMP classes are plotted on a graph against
the class mean covariate scores. Summary statistical information,
including adjusted means and the probability level of the differences,
is presented in one corner of the graph.

The graphs which are given, and the standardized math tests used
are the following:

Site 12: Stanford Achievenent Test, Computation Test
Stanford Achievement Test, Concepts Test

Site 25: Comprehensive Tests of Basic Skills, Computation Test
Comprehensive Tests of Basic Skills, Concepts and

Applications Test

Site 13: Cooperative Primary Tests, Mathematics Test



Site 12

SAT Computation versus Covariate (SAT Reading)

Second Grade Class Means: CSM? Classes (x) and Non-CSMP Classes (.)

SAT

Computation

(Percentile Rank)

X

Analysis of Class Means

Site 12

CSMP Non-CSMP

Number of Classes 6 6

Covariate Mean 57.7 42.0

SAT Computation 47.0 52.3

(Adjusted Mean)

Probability level

of differences .41

s To 6r
Covariate

Percentile Rank)
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Site 12

SAT Concepts versus Covariate (SAT Reading)

Second Grade Class Means: CSMP Classes (x) and Non-CSMP Classes (h)
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CTBS

'Computation

(Raw Score)
I

Site 25

CMS Computation' versus Covariate (Gates McGinitie)

Second Grade Class Means: CSMP Classes (x) and Non-CSMP Classes (6)

rrr7..

Analysis of Class Means,

Number of Classes

Covariate Mean

CTBS Computation

(Adjusted Mean)

Probability level

of differences

Sita 25

CSMP NovatIll

6 6

21.5 20.7

20.5 18.6

.11

Covariate

> (Raw Score)



SI.n 25

CTBS Concepts and Apphcations vans Covariate (Gates McGinitie)

Seand Grade Class Means: CSMP Classes (x) and Non-CSM? Classes (s)

CTBS

lioncepts and Applications

(Raw Score)

Analysis of Class Means

Site 25

CM' Non-CSKP

Number of Classes 6 6

Covariate Mean 21.5 20.1

CTBS Concepts
18.1 11.5

(Adjusted Mean)

Probability level

of differences

.48

Covariate

(Raw Score)



CPT

Mathematics

(Raw Score)

3R

3T

3(2

15

33

32

Site 13

CPT Mathematics versii§ Covariate (CPT Reading)

Second Grade Class Means: CSMP Classes (x) and Non-CSMP Classes (41)

X

3 1 32

Analysis of Class Means

Number of Classes

Covariate Mean

CPT Mathematics

(Adjusted Mean)

Probability level

of differences

.18

Covariate

34 35 34 37 /' (Percentile Rank)
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Appendix C

Comprehensive Tests of Basic Skills, Third Grade, Site 01

There are two math tests in the Comprehensive Tests of Basic Skills:
Computation, and Concepts and Applications. For the purpose of this analysis,
the Computation Test has been subdivided into four-sections: addition items,
subtraction items, multiplication items and division items. These sets of
items are also separate sections in the test but are ordinarily combined
to form a gross Computation score.

For each subtest, two kinds of information are given. First, a
reduced version of each of the various sets of test items are given,
together with the percent correct for CSMP and for Non-CSMP students.
(This information 1.-; on the left hand page.) An asterisk indicates
that the difference in percent correct was 10 or more All such differences
favored CSMP students.

Second, a graph of class means is given which corresponds to the
previous set of test items. CSNP classes are shown by an x and Non-CSMP
classes by a dot (40. (ads information is given on the right hand page,
facing the corresponding set of items.) Also shown on each graph is a
statistical summary of the clasS mean data, including the test of signif-
icance for differences between CSMP and Non-CSMP classes.

There were 148 CSMP students with a mean score of 50.6 on the
.Kuhlmann-Anderson Test (administered the previous fall) and 148 Non-CSMP
students with a mean score of 53.6.

The graphs are presented in the following order:

addition items
subtraction items
multiplication items
division items
Computation Test (Sum of the above sets of items)
Concepts and Applications Test



CTBS Item Analysis, Third Grade, Site 01

Subtest 1: Addition (12 items)

Correct Percent Correct

5

Percent
CSMP Non-CSNP CSMP Non-CSNP

6 99 98 730 73 70

+4 +593

6 32

0 10

+7 98 96 +44 94 84

72+73= 96 86 26+13+14= 80 65

67 3,536

+18 85 79 +7 982 ] 62

79 35

+14 85 78 82 80 74
98

+ 4

$0.56 44

+ 0.68 72 64 8,151 74 69

432
70

+ 108

59

4F



CTBS

Addition

(Raw Score)

II

10

Site 01

CTBS Addition versus Covariate (Kuhlmann-Anderson)

Third Grade Class Means: CSMP Classes (x) in 0 Non-CSM? Classes (1)
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Analysis of Class Mea%

Nul.)er ,t classes

CST)

7

Non-CSMP

8

Mean

Covariate 'Standard Deviation

43.6

7.5

53.2

6.8

CTBS: :Mean

Addition :.Standard Deviation

;Adjusted Mean

10.0 9,3

0.8 1.4

10.2 9.1

Probability Level of Differences .08

Lr 11, ;
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CTBS Item Analysis, Third Grade, Site 01

Subtest 2: Subtraction (12 items) 17-'

Percent Correct Percent Correct

CSMP Non-CSMP CSMP Non-CSMP

97-4= 90 89 128
_ (y) 68 68

33 300

31 87 78 5 62 56

88 490

50 83 84 130 82 87

939 498
- IE 85 84 203 78 75

136 564
75 84

82 356 68 59

149 738
82 72 10"

-. 87 169 60 51



CTBS Subtract:ion 7et

Third Grade Class Means: CS



a (Kuhlmann-Anderson)
) and Non-CSNT Classes OP)

CSMP Non-CSMP

Number of Classes 7 8

Covariate
:Mean
Standazd Deviation

49.8
7.6

53.2
6.8

CTBS:
SUbtraction

Mean
Standard Deviation

(Adjusted Mean

9.3
.8

9.5

8.9
2.0

8.6

Probability.Level of Differences .17

I

' I

Covariate



CTBS Item Analysis, Third Grade, Site 01

Subtest 3: Multiplication (12 items)

Percent Correct

25

Percent Correct

CSMP I Non-CSMP CSNP Non-CSNP

jx3= 87 96 x 4 74 64.

62

5x8= 89 96 x 3 82 76

0 53
x 5 82 89 x 4 70 64

10 72

x 6 88 91 x,2 84 78

32 143

x 2 82 76 x 2 76 71.

17 113

x 3 67 66 x 9 63 63

41



CMS

Whiplication

(Raw Score) '

Site 01

CTBS Multiplication versus Covariate (Kuhlmann-Anderson)

Third Grade Class Means: CSMP Classes (x) and Non-CSMP Classes (0)
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Number of Classes 7 8
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' Mean

Standard Deviation

49.8
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6.8

CTBS: Mean 9.3 9. 3
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CTBS Item Analysis, Third Grade, Site 01

Subtest 4: Division (12 items)

Percent Correct
CSMP Non-CSMP

76

80

58

79

67

70

66 4.
70 V"

59

67

63

69

8 TR-

6 TTfi

7) 35

4 TPlc

Percent Correct
CSMP Non-CSMP

70

69

60

60

24 Trr 62

90)90 40

61

65

64

46 *

39 44

37



Site 01

CTBS Division versus Covariate (Kuhlmann-Anderson)

Third Grade Class Means: CSMP Classes (x) and Non-CSMP Classv .(s)
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CTBS, Third Grade, Site 01

The graph on the next page is for the Computation Test which is com-.

posed of the four previous sets of 12 items each for addition, subtraction,
multiplication and division.



Site 01

CTBS Computation versus Covariate (Kuhlmann Anderson)

CTBS 71ird Grade Class Means: CSMP Classes (x) and Non-CSMP Classes (4)

Computation

(Raw Score)

45.

Lto

5

I

7 2J

X

Anillysis of Class Means

CSMP Non-CSMP

Number of Classes

Mean
Covariate

Standard Deviation

CTBS: f Mean

Computation Standard Deviation

Adjusted Mean

49,8

7.6

36.3

4,9

37.2

8

53.2

6.8

34.2

7.5

33.3

Probability Level of Differences
.03

510

Covariate

55 40 / (Raw Score)



CTBS Item Analysis, Third Grade, Site 01

Subtest 51 Concepts-and-Applications (50 items)

1 What does the "3- in 13 stand for?
(i) 3 ones 13 ones

ei 3 tens t'D 13 tens

2 Which of these figure; is a square?

3 Which of thele iiiinierals is twenty.
three?

0.23 ® 2.3 6: 23 135 33

4 Which of thele is a rectangle?

L

5 Which of (h..: .:torer515 is two
hundred sin?

r.s. 26 n;

260 'D. 7.000

6 Look at th
etrcle.

Which letter shows the
center of the

OE OF G H

Which of these nunr,rAs shoos th,
hutdolds, (out_hinif tot une;/.

346 5) 364 (...D 163 643

8 Lookuthe

letter show,.
Trj:;,t on the circle?

E OF H

9 Which of these is moi,t hke circle?

(j) book 5) chair ai wheel :4) door

(TJ.G
A

Percent Correct
CSRP Non-CSMP

46

86

42

88

27 Nin4 had a set of IT marbles. She
lost 6 mrblet in a game Who h one

s,ts be1ow thows how many
marbles she hed left'

090

00

0

0
a a

0 0
0 0

0

.
0
0

) 0 3-'\\
4? 0 0
40000q1

0
0 0
0 0...0.1

Percent Correct
CSMP Non-CSMP

82

84 84 28 Here are a set of rabbits and a %eta 82
canal. How many tome carrots are
there than rabbits/

76

)

84

87

67

90

71

92

81

89

65

(V 3 CD 4 (p)

29 Here i3 a set of flow.ts

4,49
Which one of
the sets of
t ees below
has fewer
members than
the set Qf
(lowers/

l;!)

30 Wh,, h one 1 the.e hinirs 0r hgorrs
(mild be put togetrwt to make a
re, tangle'

and ij

I. I and 0
4.)

31 Fran wants to lot. 3 ticket for 6tte
Which of the fonowin,1 thows hut.
she could pan for It'

five rinkels

wo dimes and mckel

1;C) ran lanes

(2) threr

58

69

85

79

7.4

50

64

83



CTBS Item Analysis, Third Grade, Site 01

btest 5: Concepts and Applications (Lolt.)

10 Which a the sets below has an equal
number of birds and trees?

cD

eQc)
Is)

11 Wh'ich of the seta twslow s sepatated
Mto fourths?

6000
e 6.6-6) 05.6

12 How many nwnibers ore there in an
empty set?

OD 0 (D 1 2 a 10

13 Mr. Smith washed his car. The two
clocks show you when he st.irted and
when he finished. At what time dir:
he finish?

STala FINt5.0

6140 *4 30 cf.) 800 (t 830

Percent Correct
CSMP

83

78

6r)

What do centimeter, .nete . 4 7
meter all measure?
CD time (0 money

weight dis-ance

15 A dollar h;:s the same value as

fD 5 nickels CO 10 nickels

(D 20 nickels * nickels

18 How many eggs are there in one bzif
dozen?

a 2 a 6 * 12 24

17 Which duck Ls third tn hr, f-am the
left'

"-1;77

10,

18 Which of these is anotlier name rcir
14 ?

i 19 4 16 3

'I, 6 * 7 "iii 7 +- 7

19 Wh:rh of the following makes this
number sentence true

* 6 + D

.4 6 . "c. 17 4. 14

54

71

77

9 3

57

16

84

81

67

32 Which of these shows how much
money ten-dollar bd1 and one cent
equal?

(D 510.01 slot

(1).,i()io slut
33 What i: the date one week after

April 8?

(-9 April 9 () April 14

A1.1i115 ID April 18

34 Lan y hd rope 2 feet long. He cut
it !...1f. How long was each hall?

1, ;tithes (t) 12 inches

8 inches

12 then n is

(1) 4 6 '5) 12

3t; line segment below is one inch
han %cement AB?

1 r-TI II II
1 2 3 4

A 8

37 tVh is the missing nunthw in

8 9 31) 10

3.;

44 39

46

62

76

86

4. 39

VrVi in the box to make this
sentenee true?

: 4 + 8

(2) 6 * 12 ® 19

What g.ers in the box to make th:s
numl., %entente true?

5 4- - 10 -

a 0 a 1 CD 9 fito 10

40 Y y 4

If x y er , then z is

a 5 D9 (A) 10 a 20

41 Joe! lenight 10 candies. lie ate 2 and
gave 3 to Pat. How many candres did
he have left?

k...1) 5 0) 7 a 8 71) 15

42, Mario had 8 Nirs ir corks. Half of
them were new. How many pasts o(
socks were old'

D2 a 4 71) 8 a 16

43 Sarah had 2 books and Mark had 7
They tare 3 books to Jnhn.

How many books did Sarah and
Mark hAve left all togetber"

a) 2 1,) 6 rt..) 9 (§) 12

41 fill' is taller than Ted Jumi ls taller
than Whirh of the three boys is
the .

"i:JuAn Ted

cannot tell

Percent Correct
CSMP Non-CSMP

74

35

36

73

47

74

66

6 3

47

71

71

61

55

66

38

66

38

64

4f 54

V' 51

47

74

73

58

51



CTBS Item Analysis, Third Grade, Site 01

Subtest 5: Conzepts and Applications (cont.)

20 Which or these is another
name for second?

0 1st (112nd ap 12th Ca",22nd

21 Which of these numbers is nearest. to
500 on the number line?

500t11111.111i
(D 496 (S;s498 CO 503 (504'

22 Which of these numbers is greater
than 88,855?

138.855 U: 88,558

1) 68.858 4!) 58.585

23 Which of :he following makes this
numbatt sentence true'

3 Y. (2 X 4) (3 X 2) X 0

1) 6 © 8 1) 24

24 Whiah nurnher pair hcdow has ,D(K1c1
numlwr and an even number"!

(0 (6.3) (") (8,2i a)(24,4) -is'. (27,3'

25 mail 50, Ile spent 15v for milk
and found 5.. What cal you ?c,

find out how much money Paul had
then'
® divide and add

itihtr let and add

th,ide and multiply

stihtrict and multiplY

26 Anda rocked 4 apples atel 1.ouis
picli;w1 9 apples Filch one A the
sets below shows how macy apdes
they picked all together?

\
t ,)

(,--.7)

Perceit Correct
CSMP Non-CSMP

88

69

61

50

46

88

61

56

32

46

54

85

Percent Correct

45 Sandy had 24 red buttons. 33 black
buttons, and 56 white buttons, (low
many buttons did she have in all'

.1 98 I. 103

C 113 123

46 Otis found 23 .-ea shells. lie would
like to have 52 WA sheik. How many
more shells must he find?

0 23 0 29

(0 52 (14) 75

47 Ann had 4 records She got 2 more
records for het birthday and ease 1

record to her sister. What can you do
to find how many records she had
then?

CD add and divide

(1) tie and subtract

(gy multiply and dde

fln multiply and subtract

46 Marra hail 20. to buy kite string. It
cost 10. for 60 yards, Hose many
yards of string could she buy'

0 20 yards

CO yo.ds

(D 120 yards

® 200 yards

49 Char le, had 7 peanuts and Pedro had
2 times Is many. (low many peanuts
did Pedro have'

itj 9 1) 14 rt.; 16 0; 21

50 Mr Alvarez had 36 prizes. He drvid.
ed the prizes equally among 6 Hid.
dies, How !natty prizes did each
child get?

L 6 T.: 32 42

CSMP Non -CSMP

56

53

57

50

59

60

53

47

68

49

43

56

54



Site 01

CTBS Concepts and Applications versus Covariate (Kuhlmann Anderson)

Third Grade Class Means: CSM? Classes (x) and Non-CSMP Classes (e) '

CTES

Concepts and Applicatiks

(Raw Scorel

L?;

3 5.

3

X

X

X

1
X

Analysis of Class Means

e

e
CSMP

,

N,n-CSMP

Number of Classes 7 8

. Plean 49.8 53.2
r

s'ovariaa.',Standard Deviation
,

7.6 6.8

CTBS: :

r
Mean 33.5 31.5

Concepts and Standard Deviation 3.9 5.9

Applications

\Adjusted Mean 34.5 30.4

Probability Level of Differences

L
.02

SD

Co

40 78
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Commentary

The difference in mean adjusted scores was about four points in
favor of the CSMP classes on both the Comliutation and the Concepts
and Applications Tests. These differences were large enough to be
siificant, even with the relatively small number of classes involved.
However, it is interesting to compare the graphs of these two tests.
On the Concepts and Applications Test, the data fit the regression
line quite well and the CSMP classes are generally doing better at all
levels of ability. On the Computation Test, however, there is much more
dispersion about the regression line (in fact for tlie CSMP classes ,only,

, the distribution is more U-shaped than linear); the difference in the
two groups seems to derive from the three CSNP classes of lowest ability,
all of whom have high scores on the Computation Test (these are the x's
in the upper left portion of the graph).

In looking at the percentages correct on various items, it can be
seen that CSMP students seem to do particularly well, relative to Non-CSMID
students, on items in the Concepts and Applications Test involving open
sentences and of the form: "What number goes in the box to make this
number sentence true? ...". In the set of addition items from the Computation
Test, CS\T students did relatively.best on the two items in whith the addition
problem ,as given in.horizontal format; e.g. 72+73= .



Appendix I)

CSNP-Specific Tests A and B, Second Grade

For each of CSMP-Specific Tests A and B, similar pages have been
grouped together in the analysis to form subtests. A total of seven
subtests were thus formed and the data from these subtests are pre-
sented one after the other, in the following order:

CSMP-Test A: Subtest 1, Arro Diagrams
Subtest 2, %!inicomputer
Subtest 3, Integers

CSNIP-Test B: Subtest 1, Arrow Diagrams
Subtest 2, Minicomputer
Subtest 3, String Pictures
Subtest 4, Computation

For each subtest, three kinds of information are presented: a) item
analysis data, b) summary subtest data and c) class mean data.

a) Item Analysis Data. For each test page, a page appears in the
Appendix on which three pieces of information are given:
i) At the top of the page are any directions for that page that

were given by the tester to the whole class before they
began that page, where such were considered necessary.
It should be noted that these tests contained no new
kinds of problems (problems not found in regular workbooks),
and that additional directions, sometimes given individually
to students, are not given here.

ii) In the middle of the page is a reduced version of the actual
test page. For each item on this test page two kinds of
data are given. A circled entry ((g)) indicates the percent
correct based on all students who took the test (n=650-670)
and a bar graph entry shows the percent correct for each of
five ability levels (quintiles) of students. These bar graph
percentages were based on those students for whom a test
score in reading or general ability was available (rr.390-410).
For example the bar graph below shows about 30% correct for
those students in the lowest quintile (i-e. students whose
percentile rank on the ability or r-ading test was less than
*.:0), and about 75% correct for 7-host, students in the highest
quintile (i.e. students whose percentile rank was 80 or more).

151..

25i. !III I
Sot,

Q'S ( QS

81)



iii) At the bottom of the page is any miscellaneous data for
particular test items.

b) Summary Subtest Data. For the subtest (one or more test pages)
a frequency distribution and various statistics by quintile
according to student ability are given. In particular the
percentage of students in each quintile who got all or neirly
all the items correct is given as is the percent who got rough-
ly half or fewer of the items correct. Also given are correla-
tion coefficients between the subtest and various other test
scores.

c) Class Mean Data. The mean score on the subtest tor eadh class
which took the subtest is plotted on a graph against the mean
ability or reading score for that class. Through the resulting
set of points, one for eadh class, the regression line has been
drawn. The reader can compare these graphs with other subtests
(and tests in other appendices) to compare the degree to which
class scores are predicted by the covariate (i.e. the degree
to which the dots lie close to the regression line).

Finally at the end of this Appendix, surnary data, including graphs
of class means, are given for the total af CSMP Test A and of t:SMP Test B.



59

. CSMP Test A, Subtest 1, Arrow Diagrams

"The problem is to label each of these dots (point to dots, lower left) with one
of these numbers (point to numbered dots within string, lower right). Remember
each of the numbers may only be used once. You may have to erase some numbers
if it doesn't work out right."

Fishing for Numbers
+1

A2 A3

The item statistics are given for each arrow and each was scored independently.
An item (arrow) was counted as correct if the dots at the ends of the arrow were
labelled so as to "fit" the relation defined by the arrow. For example, the left
most blue arrow was counted as correct if the ends were (left to right) 4 and-6
or 9 and 11, or 12 and 14. Fifty-six percent of the students were able to label
the 6 dots in the one way that "fit" the arrows, namely 9, 11, 12, 14 respectively
along the top set of arrows and 4, 6 for the lower arrow.
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CSMP Test A, Subtest 1 Arrow Diagrams (cont'd)

Build a road between 1 and 8.

Use just these arrows.

£6

498

This page was scored on three dimensions, independent of one another:
a) Use of only the given arrows (+3, +2)

b) Construction of a road which did end at 8;

7f--

7111

c) Computational accurecy of all arrow.

cp

A1togethe-i'38,: of the students were Able to draw a road from 1 to 8 with the

given arrows (i.e. were corret.,:: on all 3 dimensions).

8,3
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CSMP Test A, Subtest 1, Arrow Diagrams (cont'd)

Label the dots.

3

What could the red arrows be for

A7

Each arrow was scored independently and was considered correct if the dots at
the end of the arrow were labelled so as to "fit" the relation defined by the
arrow. The heavy arrows, above, were colored red on the test.

Twenty-one percent of the students omitted the last question ("What could the red
arrows be for?") and this number included significant numbers of students in each
quintile. Wrong answers to this question tended to be quite different; no single
wrong answer was given by many students.



Percent of students
with indicated score

CSMP Test A, Subtest 1: Arrow Diagrams

Frequency Distribution; All Students Combined

-

w r4 ,

2 0 --

- --r---1 I
0 1 2 3 4 5 6 7 8 9 10 11 12

Summary Statistics by Ability Group

Score on Subtest 1,
out of 12 items

62

Ability Group1

Mean:

Subtest 1

r

Standard
Deviation

i

Percent of students
with score 0-6

Percent of students
with score 11 or 12

0
Q2

Q3

Q4

Q5

5.7

8.1

8.3

10.1

10.7

3.6

3.6

.3.3

2.5

1.9

119

138

55
50

126 134
t2. (3

7 17;

All Students Combined] 8.6 3.4 25
I J42

1Q1 means the lowest quintile, i.e. this is the set of students whose
percentile rank, on whatever ability test was used as a covariate, was
less than 20. 02 is the set of students whose percentile rank was from
20 to 39, etc., and Q5, the highest quintile is for students whose
percentile rank was 80 or more.

Correlations Between Subtest
a

1 and Other Tests

Correlations with (number of students): Kuhlmann-Anderson: .67 (124)

SAT Reading: .50 (83)

CPT Reading: .33 (95)

Gates McGinitie: .44 (75)

MANS, Test A: .66 (294)

MANS, Test B: .7.9 (142)

CTBS Math: .79 (263)

Reliability/Homogeneity (KR20)=.87(652)

8;)



CSM? Test A

Arrow Diagrans

(Raw Score)

la

CSM? Test A: Arrow Diagrams Versus Covariate

Second Grade Class Means

X

2.0

Covariate

(Percentile Rank)

87



CSMP Ts ;t A, Subtest 2, Minicomputer

What number is written on the Minicomputer ?

F.

-

0

.111

1111.1.1. flA 11.1111

r

A4

Fewer than 2% of the Ftudents omitted even one item. On the third item, 29% of
the students misread one of the three boards (a very common wrong answer
being "154"), and on the fourth item, 12%_gave a response of either 780 or 78
(instead of 708).



CSMP Test A, Subtest 2, Minicomputer (cont'd)

"It says, 'Write the numbers on the Minicomputer using exactly 2 checkers.'
Remember you have to use exactly 3 checkers for each one, even if it's easier
to do it with 4 checkers or 2 checkers."

Write these numbers on the Minicomputer using EXACTLY three

checkers.

A8

14 rL

10 7--riT1

= 24 iJi

60

65.

An average of 9% of the students showed the required-number on the Minicomputer,
but with either fewer or more than 3 checkers. An average of 14% of the students

used exactly 3 checkers but did not display the regt ,:ed number.

v.-



Percent of students
with indicated score

CSMP Test A, Subtest 2: Minicomputer

Frequency j.stribution: All Students Combined

Score on Subtest 2,
out of 10 items

Summary Statistics by Ability Group

66

Ability Groupl
Mean:

Subtest 2
Standard
Deviation

Percent of students
with score 0-4

Percent of students
with score 9 or 10

Q1

02

Q3

Q4

Q5

4.0

5.8

5.5

8.0

8.9

3.3

3.2

2.7

9.3

2.3

6 ol.

13C 130
24 32

,__I4

1

0)__I

to

All Students Combined
j

(.6 3.0 27 138
IQ1 means the lcwest quIcile i.e. this is t.he set of students whose
percentile rank, on. whatever ;?.hiliey test was used as a covariate, was

less than 20. Q2 is thp. set of students whose percentile rank was from
20 to 39, etc., and Q5, die highest quintile is for students whose
percentile rank-was 80 ur more.

Correlations Between Subtest 2 and Other Tests

Correlation with (number of students): KuhlmannAnderson: .64 (124)

SAT Reading: .37 (83)

CPT Reading: .23 (95)

Gates McGinitie: .48 (75)

MANS, Test A: .69 (294)

MANS, Test B: .76 (142)

CTBS Math: .77 (263)

Reliability/Homogeneity (KR20)=.86(652)



CSMP Test A

Minicomputer

(Raw Score)

CSM1 Test A: MinicoMputer Versus Covariate

Second Grade Class Means

X

X

X

X

91

Covariate

CO 60 10 (Percentile Rank)

921
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CSMP Test A, Subtest 3, Integers

Write > , = or < .

7

0
F-R-11

6

15

1

Complete

4 + 7 =
5+4 =

_

AS

In the top set of items: for the two items without "hats" ("), an average oi 89%
were correct; for the two items-With a negative number on only one siria, an average
of 48% were correct; and for the two items with negative numbers on each side, an
average of 30% were correct. Alternatively, 25% of the students systematicall:,
reversed the inequality sign on all 4 items involving negative numbers and a further
14% did the same for only the two items with negative numbers on both sides.

In the bottom set of items: an average of 18% of the students did the .compUtations
as if there were no "hats" '(gave responses of-14, 11, 9, 17 respectively) and 13%
did this systematically on all 4 items; an average of 14% of the students gave the
correct absolute value but omitted the hats for the second and fourth items (i.e.
the two items in which the'given negative number\ was larger in absolute value than
the given positive number), while negligible percentages of students did the reverse -

added hats where they shouldn't have been - on the firsc and third items.

9 ;



Percent of students
with indicated score

CSMP Test A, Subtest '3: Integers

Frequency Distribution: Ali Students Combined

a

0 1 2 3 4 5 6 7 8 9 10
Sre on Subtest 3
out of 10 items

Summary Statistics by Ability Group

70

Ability Group1
Mean:

Subtest 3
Standard
Deviation

Percent of students
with score 0-5

Percent of students
with score 9 or 10

Q1

Q2 °

Q3

Q4

Q5

3.9

3.9

5.0

5.6

6.3

1.9

2.1

2.4

2.4

2.3

2

2

UIO

7

73

61

42
letSI

Atl Students Combined 5.0 2.6
157 0

1Q1 means C.-,e lowest quintile, i.e. this is the set of students whose
percentile rank, on. whatever ability test was used as a covariate, was
less than 20. Q2 is the set'of students whose percentile rank was from
20 to 39, etc., and Q5, the highest quintile is for students whose
percentile rank was 80 or more.

Correlatiors Between Subtest 3 and Other Tests

Correlat!.ons with (number of students): KuhlmannAnderson: .39 (124)

SAT Reading: .34 (83)

CPT Reading: .17 (95)

Gates McGinitie: .47 (75)

MANS, Test A: .57 (294)

MANS, Test B: .54 (142)

CTBS Math: .54 (263)

Reliability/Homogeneity (KR20)=.76(652)



CRC Test A

Integers

(Raw Score)

7

CSMP Test A: Integers Versus Covariate

Second Grade Class Means

X

X

X

X

30

Covariate

10
(Percentile Rank)
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CSMP-Specific Test A, Intercorrelations (n=680)

Subtest 1 Subtest 2

Subtest
Subtest
Subtest

1:

2:

3:

Arrow Diagrams
Minicomputer
Integers

.68

.49 .48

Correlations Between Total Score, Test A and Other Tests

Cortelations with (number of students): Kuhlmann-Anderson .69 (124)

SAT Reading .52 (83)

CPT Reading w35 (95)

Gates McGinitie .53 (75)

MANS, Test A .77 (294)

MANS, Test B .86 (142)

CTBS Math: .82 (263)



r11
CSMP Test A: Total Score Versus Covariate

Second Grade Class Means

CSMP Test A

Total

(Raw Score)

A

Covariate

(Percentile lank)

rn
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CSNP Test B, Subtest 1, Arrow Diagrams

"It says 'Find th::: tttwber 33 and circle it.' That means that one of the dots on
this page is for You have to figure out which one it is and then circle it.
You can label any (lob.; you want to help you out."

Find the number 83 and circle it.

13

This page was scored on two criteria:
a) Computational accuracy; no dots labelled incorrectly according to the +2 .

arrows.

b) Circling (or labelling) the correct dot for 83.

CO)
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CSMP Test B, Subtest 1, Arrow Diagrams (c.ont'd)

Each arrow was scored independently and ww: considered correct if the dots at the
end of the arrow were labelled so as to "i:a" the relation defined by the arrow.

Fifty-two percent of the students labelled all dots correctly. Averaged across
items; only 2% of the students reversed tbe jirection of the arrow and 5% of
the students used the wrong arrow (i.e. used the +10 relation instead of the +1
relation, or vice versa).
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CSMP Test B, Subtest 1, Arrow Diagrams (cont'd)

label the dots.

What could the red arrows be for?

36

Again, each arrow was scored independently. The heavy arrm.s were originally red.

The last question, "What could the red arrows be for?", was omitted by 16%
of the students. The most frequent answers besides "-8" were "+4", "+8" and
"8" (with neither a plus nor a minus sign).

In labelling the dots, an average of 5% of the responses contained a computational
error of -1-1 and an average of only 2% of the responses used the relation "+4"

instead of "-4".

1
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CSM2 Test 131 Subtest 1, Arrow Diagrams (cont'd)

1

ax

Label the dots.

B7

An average of 4% of the responses per item evidently used the wrong relation ("+1"
instead of "2x", or vice versa) and the same percent evidently used the wrong sign
(X1 instead of +1, or +2 instead of 2X)-

Sixty-one percent of the students had all dots correctly labelled.



Percent of students
with indicated score

CSMP Test B, Subtest 1: Arrow Diagrams

Frequency Distribution: All Students CoTbined

0.1 2.3 4.5 6.7 8.9 10,11 /2,13 14.15 16,17

Summary Statistics by Ability Croup

Score on Sqbtest 1,
out of 17 items

78

Ability Group1
Mean:

Subtest 1
Standard
Deviation

Percent of students
with score 0-9

Percent of students
with score 16-18

Ql

Q2

Q3

Q4

Q5

8.6

9.0

11.6

14.3

15.4

4.8

5.0

4.4

2.9

2.2

2

1

441

Js

133
/

3

12°
42

All Students Combined 12.3 4.6 12S
.1 4.3

1Q1 means the lowest quintile, i.e. this is the set of students whose
percentile rank, on whatever ability test was used as a covariate, was
less than 20. Q2 is the set of students whose pf.:7centi1e rank was from
20 to 39, etc., and Q5, the highest quintile is for students whose
percentile rank was 80 or more.

Correlations Between Subtest 1 and Other Tests

Correlations with (number of students): Kuhlmann-Anderson: .72 (153)

SAT Reading: .58 (97)

CPT Reading: .24 (98)

Gates McGinitie: .52 (62)

MANS, Test A: .71 (143)

MANS, Test B: .69 (313)

CTBS Math: .78 (241)

Reliability/Homogeneity (KR20)=.91(671)



CSMP Test B

rrow Diagrams

(Raw Score)

0

0
to 30 ito

CSMP Test B: Arrow Diagrams Versus Covariate

Second Grade Class Means

X

dx

to

Covariate

10
(Percentile Rank)
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CSM? Test B, Subtest 2, Minicomputer

Write these numbers on the Minicomputer.

04

6
r--

= 34 tr-

= 96

=

= 805(

Between 5 and 13 percent of the correct answers to the above items were in what
might be called "non-standard" form (for example "6" can be shown as a 4 and a
2, or as six l's, or as a 4 and two l's, etc.)

An average of 3 percent of the responses were wrong because of an error on one
board and another 3 percent involved a digit reversal of some kind.

Ninety-six percent of the students tried all items; 1 percent omitted all items.
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CSMP Test B, Subtest 2, Minicomputer (cont'd)

What number is written on the Minicomputer ?

I
4.1

_T

AIIMIEND

0 L.

88

II

1=11=1,

Ninety-four percent of the students attempted all items; about 4 percent omitted
all. Incorrect answers were not readily categorizable except that the most
common incorrect responses for the second question were 78" and "84" (instead
of."12") and for the third question "5" instead of "10").



Percent
with indicated .3core

CSM2 Test B, Subtest 2:, Minicomputer

Frequency Distribution: All Students Combined

Score on Subtest 2
out of 10 items

Summary Statistics by Ability Group

82

Ability Group1

Mean:

Subtest 2

Standard
Deviation

Percent of students
with score 0-6

Percent of students
with score 9,10

Ql

Q2

Q3

Q4

Q5

5.2

6.0

7.7

8.7

9.3

3.7

3.6

2.8

2.0

1.6

151 125
.

162 _137

1 25 157

1+

5
II%

All Students Combined 7.5 3.1 28 [ 158

1Q1 means the lowest quintile, i.e. this is the set of students whose

percentile rank, on whatever ability test was used as a covariate, was

less than 20. Q2 is the set of students whose percentile rank was from

20 to 39, etc., and Q5, the highest quintile is for students whose

percentile rank was 80 or more.

Correlations Between Subtest 2 and Other Tests

Correlations with (number of students): Kuhlmann-Anderson: .62 (153)

SAT Reading: .53 (97)

CPT Reading: .17 (98)

Gates McGinitie: .38 (62)

MANS, Test A: .64 (143)

MANS, Test B: .58 (313)

CTBS Math: .65 (241)

Reliability/Homogeneity (KR20)=.90(671)



CSM2 Test B

Minicomputer

(Raw Score)

9

CSMP Test B; Minicomputer Versus Covariate

Second Grade Class Means

X

X

X

X

Covariate

/0 1 (Percentile Rank)

4 1 4.
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CSMP Test B, Subtest 3, String Pictures (cont'd)

"The red string is for numbers which are less than 5 and the blue string is for
even numbers like 0, 2, 4, 6, 8, 10 and so on. At the bottom it says, 'Draw and
label a dot for 2.' You have to find where the dot for 2 goes and then write '2'
beside it. Then do the same for_the other numbers."

<5 Even numbers {0, 2, 4, 6, 8, 10,

.0110

11

-1

Draw and label a dot for 2.

Draw and label a dot for 3.

Draw and label a dot for 7.

Draw and label a dot for 10.

82

1..

Tr-

Averaging across the four items, 9% had the given number misclassified with regard
to the blue string dimension only (e.g. the dot for 2 was placed correctly within
the red string but incorrectly outside the blue string), 14% had the given number
misclassified with regard to the red string dimension only, and less than 5% of the
students had the given number misclassified on both categories.

t j



Percent of students
with indicated score

CSM? Test B, Subtest 3: String Pictures

Frequency Distribution: All Students Combined

Score on Subtest 3,
out of 4 items

Summary Statistics by Ability Group

86
15"

Ability Groupl

Mean:
Subtest 3

Standard
Deviation

Percent of students
with score 0-2

Percent of students
with score 4

Q1

Q2

Q3

Q4

Q5

2.0

2.0

2.2

3.0

3.5

1.3

1.3

1.4

1,2

0.9

16c
J18

1(4 14

121

I"
1

14i

All Students Combined 2.6 1.3
1

J4.
1 132

1Q1 means the lowest quintile, i.e. this is the set of students whose
percentile rank, on whatever ability test was used as a covariate, was
less than 20. Q2 is the set of students whose percenitle rank was from
20 to 39, etc., and Q5, the highest quintile is for students whose
percentile rank was 80 or more.

Correlations Between Subtest 3 and Other Tests

Correlations with (number of students): Kuhlmann-Anderson: .51 (153)

SAT Reading: .54 (97)

CPT Reading: .10 (98)

Gates McGinitie: .56 (62)

MANS, Test A: .67 (143)

MANS, Test B: .50 (313)

CTBS Math: .50 (241)

Reliability/Homogeneity (KR20)=.63(671)



CSMP Test B

String Pictures

(Raw, ScOre)

0,C

to

CSMP Test B: String Pictures Versus Covariate

Second Grade Class Means

X

X

X

ito

X

X

50 60

X

Covariate

/ (Percentile Rank)

115
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CSMP Test B, Subtest 4, Computation

There were three incorrect responses given by at least 5 percent of the students.
Two of them had to do with misreading the operation signs; adding (85+31) instead
of subtracting and adding (2+6) instead of multiplying. The other had to do with
carrying, in the second addition problem, where many responses of "51" or "511"
were given.



Percent of students
with indicated score

CSMP Test B, Subtest 4: Computation

Frequency Distribution: All Students Combined

Score on Subtest 4,
.

out of 7 items

Summary Statistics by Ability Group

90ir

Ability Groupl

Mean:

Subtest 4
Standard
Deviation

Percent of students
with score 0-3

Percent of students
with score 6, 7

QI

Q2

Q3

Q4

Q5

3.4

3.1

4.3

5.7

6.1

2.3

2.1

2.2

1.4

1.2

1" 20

137,

riz

PR

P
111

All Students Combined 4.8 2.1 Ma

1 Ql means the lowest quintile, i.e. this is the set of students whose
percentile rank, on whatever ability test was used as a covariate, was
less than 20. Q2 is the set of students whose percentile rank was from
20 to 39, etc., and Q5, the ,highest quintile is for students whose
percentile rank was 80 or more.

Correlations Between Subtest 4 and Other Tests

Correlations with (number of students): Kuhlmann-Anderson: .69 (153)

SAT Reading: .58 (97)

CPT Reading: .32 (98)

Gates McGinitie: .47 (62)

MANS, Test A: .77 (143)

MANS, Test B: .70 (313)

CTBS Math: .77 (241)

Reliability/Homogeneity (KR20)=.80(671)
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CSMP Test B

Computation

(Raw Score)

3

0

X

X

CSM? Test B: Computation Versus Covariate

Second Grade Class MGans

X

X

X

X

X

x x

X

to

1113

410

Covariate

70 ( Percentile Rank)



CSMP-Specific Test B, Intercorrelations (n=699)

Subtest 1: Arrow Diagrams
Subtest 2: Minicomputer
Subtest 3: String Pictures
Subtest 4: Computation

Subtest 1

.72

.49

.77

Subtest 2

.44

.71

Subtest 3

.51

CSMP-Specific Tests A and B, Correlations (n=111)

Arrow Diagrams
Minicomputer

Test A
Integers
Total

Test B

Arrow
Diagrams
. . _

Minicomputer
String

Pictures Computation Total

.62 .52 .38 .66 .69

.52 .56 .41 .58 .63

.30 .28 .27 .35 .36

.63 .59 .46 .69 .73

CorrelationsBetween Total Score Test B and Other Tests

Correlations with (number of students): Kuhlmann-Anderson: .74 (153)
SAT Reading: .64 (97)
CPT Reading: .28 (98)

Gates McGinitie: .53 (62)

MANS, Test A: .79 (143)
MANS, Test .74 (313)

CTBS Math: .82 (241)

92



CSMP Test B

Total

'(Raw Score)

CRP Test B: Total Score Versus Covariate

Second Grade Class Means

X

30

70

Covariate

(Percentile Raak)

122
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Conrentary

The figure on the next page shc,Ws a 4 graph for each of the seven
subtests of CSMP-Specific Tests A and B. For each graph, there are
dots which show the mean percent correct on that subtest for the set
of students in Ql (with percentile rank on covariate <20), in Q2, in
Q3, in Q4 and in Q5. With the exception of subtest B3, the lime
segments joining the Q4 dots to the Q5 dots have a fairly gentle slope
they do not go much higher. However, for the line segments joining the
Q3 dots to the Q4 dots', there is an almost uniformly large increase in
the percent correct. This means that there is very little difference
in performance between the two highest ability groups, but between
those two groups and Q3, the middi:! ability group, there is a dramatic
diff ence, and One is struck by the regularity of the graphs in this
reg rd. It may be that somewhere around the 60th percentile there is
some type of break in the distribution; above this point students do
very well, usually over 801 correct, while the middle group of students
are getting between 50 and 70% correct (always excepting subtest A3,
Integers).

Below Q3, the graphs lose their regularity. The Q2 dots are always
below the Q3 dots of course, but there is much variation in the size of
the difference. Between students in the lowest quintile, Ql, and students
in the next-to-lowest quintile, Q2, there are four.subtests on which
there is virtually no improvement in performance; it is not until Q3 that
one sees an improvement in performance.



Mean Percent Correct by Quintile,

CSMPSpecif ic Sub tes ts

B2 Minicomputer

Bl Arrow Diagrams

.A1 Arrow Diagrams

B3 String Picturo

B4 Computation

A2 !kfiniconNter
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Appendix E

CSMP-Specific Individually Administered Test, Second Grade

This test wag administered on a one-to-one basis to students from
37 CSMP second grade classes in 6 sites. Four students, of varying
but representative ability levels, were selected from each class. The
test was administered by special testers, trained by the CSMP coordinator
at each site, and required about 15 to 20 minutes per student.

The format for administering and recording responses from the test
Iva's quite lengthy and is not reproduced in full here. Instead a rather
shortened version of the test items and materials is given, together
with the percent of the students who got each item correct. The testers
were encouraged to explain the questions as fully as possible, with
alternative wording where appropriate and, with the first two or three
of a sequence of similar tasks, to show the student how to do the question
if necessarY.

The percentage correct is based on all 148 students who took the test.
About half these students were from classes from which coNfariate scores
(from reading or general ability tests) were available. For these classes
it was possible to determine the degree to which the selected students were
representative of the classes from which they were chosen. The mean percen-
tile rank of the selected students was between 5 and 10 points higher than
the mean percentile rank for all students in these classes. Hence these
students tend to be slightly Eiher in ability and, to'the extent to which
one might make comparisons between data from these individually administered
tests and the group administered CSMP Tests A and B, one should bear this
in mind.

On the last page of this Appendix, aftei- the test items and item data
have been presedted, some summary data for each of the subtests (Minicomputer,
String Pictures, and Arrow Diagrams) is presented.

1



Subtest 1: Minicomputer

Note: after each question in sequence below, if the student was unable to do the
question (i.e. arrive at the configuration shown at the right), the tester showed
the student how to do it. Hence each new questiGn started with the same configu-
ration for each student.

1. "$how me one hundred and thirty-seven on the Minicomputer."

2. "Now you add 28 to the number on the Minicomputer." @

98

. "Figure out what the Minicomputer says. You might have to make some plays."
a) Made 8+2+10 play
b) Made 10+10-+20 play
c) Made 20+20-+40 play (7.9)

F30

d) Correctly read off the number displayed on the Minicomputer

4. "Subtract 41 from that number." @.)

5. "Let's make the number twice as big. How would we multiply
it by two?"

Note: before each of items 6-11 below was asked,
the Minicomputer was returned to the con-
figuration shown at the right.

t so

"I'm going to move one of the checkers to a new square. When I've done that, you
tell me whether I've made the number on the Minicomputer larger, stialler, or
whether it's still the same."

6a) "I'm going to take this checker (pick up a checker from the l's square) and
put it here (put it on the 4's square). Did I make the number larger, ,-)r

smaller, or is it still the same?"

b) (If correct) "How much bigger did I make the number?" @

7a) Same as 6a), but move a checker from the 8's square to the 2's square.

b) (If correct) "How much smaller did I make the number?" (R

8. Same as 6a), but take two checkers fr the 4's square, put one on the 8's
square and discard the other one.

9. Same as.6a), but move a checker from the 200's square to the 20's square.

;

r

C121
120



10. Same as 6a), but move a checker from the 40's square to the 400's square.

11. Same as 6a, but take a checker from the 20's square and put it, plus a
new checker, onto the 10's square.

12. "Now you move a checker to make the number on the Minicomputer larger.-
Make it larger by 1. Make it show a number that's one more than the
nuMber that it shows now." V

13. "Move a checker to make the number larger by 40."

14. "Now make it larger by 7," (D

15. "Now make it smaller by 3. 0)

128

9 9

86



Subtest 2: String_Pictures

100

"Look at this string picture. (Reduced version below was originally in color.)
This big string is for children in the class. The red string is for boys. And'
the blue string is for children who are wearing glasses."

Children

in the clois5

BoVs WeRring
Glasses

16. "Now what I want you to
where you would go."

pretend you are in this class. Put a dot for

17. "What can you zell me about this dot?" (If student being tested is a boy -

point to top dot; if a girl - point to left-most dot.)
a) (If necessary) "Is it for a boy or a girl?"
b) (If necessary) "Does this child wear glasses?" E)

18. "What can you tell me about this dot?" (Point to ri ht-most dot.)
a) (If necessary) "Is it for a boy or a girl?"
b) (If necessary) "Does this child wear glasses?" 3

19. "Put a dot for me (for the tester). Where would I ge?"

1
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Subtest 3: Arrow Diagrams

"Now let's look at this arrow diagram. (Reduced version, below, was oringinally
in color.) If someone weren't very good at calculations they could use this
diagram to help them. Let's pretend we aren't very good at figuring out number
problems and see which facts we could know just by looking_at the diagram."

61

46

311

clz

"I'm going to give you some problems and you decide whether or not you can figure
out the answer from the picture."

20a) "Could we use this diagram to figure out what 31+15 is?" a
b) (If "yes") "What is the answer to 31+15?"

Note: for the first two or three items of this subtest the tester had the student
show or showed to the student if necessary, how one would use the diagram
(which arrows from which numbers, etc.).

21. "Could we use the diagram to figure out 2x92?"

22a) "Could we use the diagram for 61-15?" GJ
b) (If "yes") "What is the answer?"

23. "Could we use the diagram to figure out 31-15?"

24a) "Could we use the diagram to figure out LI of 92?"
b) (If "yes") "And what is the answer?"

25a) "Could we use the diagram to figure out 31+30?"
b) "(If "yes") "What is the answer?"

26. (If correct answer given to #25) "Suppose I draw an arrow like this:
What could this arrow be for?"

27. (If incorrect answer given to #25, same as #26, except reverse
the direction (arrow head) of the nc,4 arrow.)

28. (If incorrect answer given to #24) "Suppose I draw an arrow like this:
What could this arrow be for?"

13 0
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CSMP Individually Administered Test, Summary Statistics

Number
of Items Mean

Standard
Deviation

Correlation with:

Subtest 1 Subtest

Subtest 1: Minicomputer 20 12.4 4.7

Subtest 2: String Pictures 6 4.7 1.1 .40

Subtest 3: Arrow Diagrams 12 6.0 2.6 .12 .08

Correlations Between Individually Administered Tests and Other Tests

COP Individually Administered Tests

Other Tests Minicomputer
String

Pictures
Arrow

Diagrams Total

MANS A 70 .47 .31 .73

MANS B 49 .15 .31 .50

CSMP Test A: Arrow Diagrams .50 .30 .11 .52

Minicomputer .58 .27 .04 .56

Integers ,47 .23 .28 .53

CSMP Test B: Arrow Diagrams .62 .28 .55 .69

Minicomputer .66 .23 .63 .73

String Pictures .58 .29 .41 .63

Computation .62 .26 .50 .67

1 3

2
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Comnentary

It is not possible to directly compare students' performance on
this test with their performance on the CSMP-Specific group administer-
ed tests. For the most part the questions in this individual test
simply could not be asked in a paper-and-pencil setting. The questions
were generally more difficult and the testers helped the students with
explanations, corrections, encouragement, etc. They were also told to
be lerient in the scoring protocol.

A total of 6 testers in different sites were used and each was
trained by the respective local CSMP coordinator. No doubt there was
some variation from site to site in the way the tests were administered
and scored. Given these circunstances it was not feasible to "open up"
the testing process to a deeper probing of student responses. (For
example, by asking to explain his or her response, by backtracking from
points of difficulty, asking progressively harder questions after success
with easier ones, etc.) That would have yielded more interesting and
explanatory information but would have been far beyond the scope of
this study.

Rather low correlations were found between the String Pictures
subtest and the group administered CSMP-Specific Tests. Some very low
correlations were found between the Arrow Diagrams subtest and the
subtests from CSMP-Specific Test A (though not Test 13!). In particular
the correlation between Arrow Diagrams (individually administered) and
Minicomputer (group admdnistered Test A) was .04. In other words there
was virtually no relationship between student performance on these MO
tests. Whether this was a function of the variation across testers in
the administration and interpretation of the test or of the different
types of items the "doing" as opposed to the "writing" cannot be
deXermined.

1 3



105

Appendix F

Item Analysis of Third Grade CSMP-Specific Tests A and B

On the following 16 pages are reproduced, in somewhat reduced form,
the 8 pages which constituted Test A and the 8 pages which constituted
Test B. (The actual page numbers of the test are part of that reduced
page, for example A3 is page 3 of Test A.)

Three kinds of additional information are presented:
a) At the top of each page are given any directions for that page that

were given by the tester to the whole class before they began that
page. This was not usually considered necessary, since there were
no new types of problems nor directions that were not found in
various regular CSMP workbooks and worksheets. Additional explan-
ations were given individually to students throughout the test as
the need arose.

b) In the middle of the page, superimposed on the reduced test page,
a circled nunber is given beside each test item. -Except where
otherwise noted, this is the percent of students who got the item
correct.

c) At the bottom of the page are given any other statistics which are
thought to be of interest for that page, such as: percent of students
who omitted the item,.correlation coefficients with scores from the
Kuhlmann-Anderson test (administered previous fall), common incorrect
responses, comparisons with the performance of second grade students
(where applicable), etc.

The data from Test A are based on 76 students from 4 local St. Louis
area classes. The mean score on the KUhlmann Anderson test corresponds
to a percentile rank of approximately 45. The data from Test B are based
on 59 students from 3 classes, and their mean score corresponds to a
percentile rank of approximately 36.



Third Grade, CSMP Test A

"Look at the first question at the top of the page. It says 'Game l', and four
different spinners are shown. Now listen and I'll tell you about this game.
You will have a hundred spins in the game. After each spin you will get the
number of points the spinner is pointing at. You think about which of the four
spinners would be likely to give you the most points after a hundred spins. Then
put an x on the spinner that you would choose. Then do the same thing for the
other games."

105

Game I

6 1

Garne 2

Game 3

Al

In Game 2 and Game 3, it is interesting to note thaX while the most popular choice
was the best answer, the next most popular choice was the worst answer.

The mean correlation between the three test items and the Kuhlmann Anderson test
was .31.



Third Grade, CS1.111 Test A (cont'd)

Write these numbers on the Minicomputer.

F

1

A2

MMION1011.

34 ci

96 so

271

805®

107

The mean percent correct for these 5 items was 84. The same page was given to
second grade students (CSMP Test B) and the mean percent correct for them was 78.

Approximately 12 percent of the correct answers were given in what might be
called "non-standard" form. For example, 6 is usually shown on the ninicomputer
with a checker on the four and two's p1ac., but ft can also be shown with 3
checkers on the two's place, and by various other configurations.

The mean correlation between the five test items and the Kuhlmann Anderson test,
was .50.

1 ``
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. Third Grade, CSMP Test A (coned)

What h4hit:Itr Idritteti. o -0,t.

LLI

*id
1011.

0
MEM.

MONNE.

11111±1=
Wh thest. OKmtYS Oh Ole hii...,c4,0.10.-

LI

11Hr1Th =/5,536

1I1g:lad=4ozs

-111 4111=9427
A3

For the six items, an average of 13% of the students showed the correct sequence
of digits, but placed them incorrectly in relation to,the decimal point or the
decimal bar (colored green on the original). This was more common in the top
three items.

For the six items, an average of 26% of the students left out a digit, or reversed
the digits. This usually involved the digit "0"; more than half the students had
this problem with the fourth and fifth items, where the:, most often showed the
numbers 15.036 and 407.008 respectively.

The correlation between this set of items and the Kuhlmann-Anderson Test was .34.

I
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Third Grade, CSMP Test A (cont'd)

The red arrows in the original text are depicted here by the heavier arrows.

The item statistics are given for each arrow and each was scored independently.
An item (arrow) was counted as correct if the dots at the end of the arrow "fit"
the relation defined by the arrow.

The mean percent correct for the 5 items was 83. The same page was also given
to second grade students (CSMP Test A) and the mean percent correct was 68.

The correlation between this set of items and the Kuhlmann Anderson test was .42.

13
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Third Grade, CSMI) est A (cont'd)

Label the dots

3x lawg

WhaL cotild

vil o 1.4 arrows

be. for ?

Different colors were used for different valued arrows; the dotted arrow was originally
yellow.

Each arrow was scored independently, as on the previous page. The percent correct.
for one of the red arrows has not been indicated because that item was treated in a
special way. Unfortunately an error was made in producing this page for test adminis-
tration and a student doing the questiRn correctly would have dots which wive labelled,
successively, "1", "2", "6" and then "2", Then he would have to multiply 2 by 3, a
process not attended to in the curriculum. Therefore when analyzing responses to this
particular arxow, students were divided into two groups: those who had labelled the
previous dot 2 or some other negative number (52% of the students); and those who had
labelled it as a non-negative number (48%), evideatly naking a mistake previously. Of
the first group, 75X were correctly able to multiply t: negative number by 3. Of the
second group, only 52% were able to multiply their noh-negative number by 3. What is
surprising is not that more of the first group got it right than in the second group
(they were probably better students) but that such a high percent of this first group
was able to multiply a negative number.

Tile most common erroneous answer for the question about the yellow :r.row wns "5x".

Each of the last four parts to this item (Includin[; t!.-te "yellow arrow" question) were
omitted by an average of 12 percent of the students,

The correlation between this set of 6 items and the Kuhlmann Anderson test was .26.

1 3



Third Grade, .CSMP Test A (cont'd)

ZX

Labc I the dots

7

/7410

Each arrow was again scored independently. Across items (arrows), the average
percent of students who omitted an item (i.e., at least one end of an arrow
not labelled) was 13, with the most omits occuring with the top (+5) arrow.

For each arrow, a check was made on how often students evidently used the wrong
one of the three given arrows, and on how often the student evidently reversed
the arrow (for example t.reating the +5 arrow as -5, or the 2x arrow as 1/2x). In
.only two instances did more than 5% of che responsel, have one of these errors
and both were arrow reversals: in the left-muat 2x arrow (16%) and in the lowest
-3 arrow (25%).

The correlation between this set of items and the Kuhlmann Anderson test was .55.

1 3 9
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Third Grade, CSMP Test A (cont'd)

The first question was done together with the class, as an example. Then "The
others on this page are the same, except that you must read to see how many
negative checkers to use and what number you are to make."

Ne3ative. Cheatv's G

A11 1 ni5atl.t. cktr.kar ta 1.1%.5 n....,12cv to

a

420

Ail 2. ney.Y.o, cl.c.o.lotis to A;s to *aVe.. 4,472

8
All 2. o4:vc. atokers to 4...t mVo. 1/2

Ail ot5e.k;e. accAccyr to +4.:s k....otv

All I. Aer.V..e r.'Nc,10.., f.o I.V.c L o.Vc. 4

AT

For the four items, the average percent of students who omitted an item was 16.

Most of the wrong answers were answers in tAhich the correct number of checkers
was used but the number displayed on the Minicomputer was not correct.
Never more than 5 percent of the students used the wrong number of negative
checkers to show the required number.

The correlation between this set of 4 items and the Kuhlmann Anderson test was .45.

1
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Third Grade, CSMP Test A (cont'd)

"You can see that this page is like the last one except that you can use positive
or negative checkers. Or you can use both in the same problemif you want."

h t ..( ) LI f\'.. flt .( 4S) eAeljterS

tts:s W..," '31

Mato. WI %so-AK. 1, 154-

tt,:g 2,199

pick. ttc.:

M114. tku 3

. I@

At

Students generally used one of mwo strategies for solving these problems. First,
they could "cancel" the given number by pairing a negative checker with each given
(positive) checker and then merely displaying the required number. (For the first
item one would put a negative checker on 100 and then positive checkers on 80, 10
and 1.) Or second, they could figure out the difference between the displayed
nuMber and the required number and then add the right kind of checkers to make up
this difference. (For the first item 100 is given and 91 is required - hence one
needs to subtract 9 - hence one would put negative checkers on 8 and 1 or put a
negative checker on 10 and a positive checker on 1.) The first strategy was the
more popular, especially with the third item (which could otherwise have been
solved by merely putting a negative checker on 1)..

For each item, an wit:rage of 19% of rf-a students omitted the item.

141



114

Third Grade, CSMP Test B

After reading the directions at the top of the page::"Look at the first arrow
picture - the blue one. One of these four dots is for a positive number that
is smaller than any of the others. You have to figure out which one it is and
draw a circle around it. You .don't have to label any of the dots, but you can
if you want to. Then do the same for the other pictures and for the ones on
the next page."

+14 clots V't

Circle. Om swklItsi. ilymisr in and. Arra..1

+.5

Circk smalit11. 'WAIL,/ 61 ti.a. r; &tart

-3 +5

In about half the correct responses the students had labelled some of the dots to
help them; in the other half no dots were labelled.
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Third Grade, CSMP Test B (cont'd)

What number is written on the Minicomputer ?

0

133

.01

..

41.1

The only relatively common incorrect response was "158" (instead of 1t25811) for
the third item.

The correlation between this set of 5 items and the Kuhlmann Anderson test was
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Third Grade, CSMP Test B (cont'd)

Aal 1 CktLktr to 01;S numitrtv tO w%cjt.c. 279

AAA 2 cLe.days t. Ls tvtv 1.0 rArAt. 2,645

aaa 2: ALL, lays to ti.ts to,,,Acy. La t 4c t /

All 3

L.

CAteGkerS tb ttA S tO

8
""4\te. 49374

I

4 cleckcys to tt,:s puo.,Lty "kas Yvto,t(e. 2,222

134

There were no cases where students showed the required number on the Minicomputer
by adding an incorrect number of checkers, but an average of 20% of the students

Were unable to show the required number though they did use the correct number of

checkers.

The correlation between this set of items and the Kuhlmann-Anderson test was .49.

4
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Third Grade, CSMP Test 13 (cont'd)

Write > = or < .

5 < 7

0 cl
6 6 @

/6N S
13 15 @

i-I-8 4+8e
I 8

Complete

8b
5/- =

BS

The average percent correct for the 10 items wasi 60. The same set uf items 1;as
given to second grade students (CSMP Test A) and the average percent correct was 5C.

,In the upper set of items, 15 percent of the students systematically reversed the
--inequality sign on all four items in which a negative number was present and
another 15 percent reversed it for only those two items on which there was a
negative number on both sides.

In the lower set of items, 15 percent oi the students answered
as/j1f there were no "hats" present (giving a response of "14"
8+6, for exawle). Twenty-five percent of the students gave a
instead of "1" to "44-'1", and a response of "11" instead of "il'

1 40

all 4 questions
to the calculation
response of

' to "14+3".



Third Grade, CSMP Test B (cont'd)

The mean percent correct for these 6 items was 73. The same page was given to
second grade students (CSMP Test B) and the mean percent correct was 69.

Common incorrect responses to the last question, regarding the red arrows,were
"+8", "44", "5" aad "+", though none were given by more than 5 percent of the
students. (The heavy arrow was red on the original.)

The correlation of this set of 6 items with Kuhlmann Anderson test was .49.

118
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Third Grade, CSMP Test B (cont'd)

Label the ilots

-LI- -7 +21

20

Tr--

WW1 Coldt) Olt

610.Ck Wrrat45

be far

B7

About 7 percent of the students evidently used the relations -4 or +21 whcm working
with the arrow. These were the only Listances of using the wrong one of the three
giVen arrows.

Other than "+11", the most common answers to the last question, regarding the black
ixarrows, were "11" (without the plus sign), "8" and "". (The dotted arrows were

originally in black.)

The correlation of this set of items and the.Kuhlmann-Anderson test was .65.

4:f.
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Third Grade, CSMP Test B (cont'd)

"The blue string is for even numbers. The yellow string is for numbers which are
multiples of 3. And the red string is for numbers less than 20.. Below the picture
it says, 'Draw and label dots for these twelve numbers.' You can see the numbers
at the bottom of the page. For instance you have to find where the dot for 6 goes and
put the dot where 71.t belongs in the string pi.cture and label it.. Then do the same
for the other numbers." (The strings were appropriately in color on the original.)

Draw and lalocl dots for dkeso tutIva

For each number, the percent of students who placed a dot for that number in the
correct region is circled beside the number. That circled percent is underlined
when more than 10 percent of the students did not respond to the corresponding
number. (The mean percent omits, for all items, was 10.)

The mean p2rcent correct across items was 42. The hardest numbers to place
correctly were "23" and "31", which were outside all the given strings and,
surprisingly, "24", the only number inside the blue and yellow strings and out
side the red string. The easiest number to place was "17", which was, in a
sense, functionally opposite to "24" (i.e., outside the blue and yellow strings
and inside the red string).

The correlation between this set of 12 items and the Kuhlmann Anderson test was
.52.
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Appendix G

MANS Tests A and B

EaCh of the,MANS tests was composed of five subtests. Separate
analyses were performed for each subtest, and the data from these
analyses are presented in the following order:

MANS Test A: Subtest 1, Sequences
Subtest 2, Equation Fluency
Subtest 3, Functions
Subtest 4, Number Line Estimation
Subtest 5, Computation I

MANS Test B: Subtest 1, Labelling Number Lines
Subtest 2, Sentences About 8
Subtest 3, Word Problems
Subtest 4, NuMber Sentence Pictures
Subtest 5, Computation II

For each subtest, three kinds of information are presented: a) item
analysiS data, b) summary subtest data and c) class mean data.

a) Item Analysis Data
For each actual test page, a page appears in the Appendix with the
following information:
i) At the top of the page, a shortened version of the actual directions

is given. Sample problems were discussed with the class and ample
demonstrations were given. The tester circulated around the room
to answer questions and to check on the students' understanding of
the directions. Although there was a time limit for eaCh subtest,
only one subtest was speeded (Number Line Estimation in which 21/2
zinutes was allowed for the 13 items). The total working time for
MANS A and MANS B was 22 minutes. Time limits for each subtest
were determined following pre-testing research and allowed almost
all students to complete the subteSts.

ii) In the middle of the page, a reduced version of the actual test
page is given. Next to each test item, the mean percent correct
for all second grade GSM') studentsAvho took the test (n=337 for
Test A, 352 for Test B) is given by a circled entry (630). Follow-
ing this .entry, is the mean percent correct for all.second grade
Non-CSNP students who took the test (1=324 for Test A and 348 for
Test B). This entry is boxed

b) Summary Subtest Data
At the bottom of the page, the mean scores on the subtest are given
for all CSNP students and-for all Non-CSNP students. In addition,
for eadh of these two groups of studehts, mean scores by al,!:Lly
group are given. For example, a mean score is given for all CSMP
students in quintile 1, i.e. for students with a mean score on the
covariate test (reading or general ability) of less than 20.
Similarly mean Scores are given for CSMP Q2, Q3, Q4 and Q5 and for
the various Non-CSMP quintiles. The distribution of students across
qudntiles is shown below. It can be seen that there are somewhat

149
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higher percentages of GSM) students in the upper quintils; within
a given quintile, however, the mean covariate scores were nearly
equal.

MANS A MANS B

CSMP Non-CSMP CSMP Non-CSMP

Quintile 1 13% 15% 10% 15%

Quintile 2 16% 16% 12% 16%

Quintile 3 2L 27% 26% 29%

Quintile 4 26% 24% 29% 24%

Quintile 5 20% 18% . 23% 16%

All Students Combined 100% 100% 100% 100%

Also given in the summary subtest data (bottom of eath item analysis
page) is the reliability (KR20) for the subtest and correlations with
various other tests (CSNP A, CSMP B, Kuhlmann-Anderson, and standardized
math tests).

c) Class Mean Data
The mean score on the subtest, for each class which took the subtest,
is plotted on a graph against the mean score on the ability or reading
score for that class. Through the resulting set of points, one for each
class, the regression line of test score on covariate has been drawn.
These graphs provide a,visual comparison between CSMP and Non-CSMP
classes and the reader can also see the degree to whith class scores
are predicted by the covariate. In th,. corner of each graph, summary
statistical data from the Analysis of Covariance with blocking'on
sites* is given, including adjusted means and p-values.

*Blocking on sites removes any systematic variation from site-to-site
from the unexplained error variance. This model assunes there are
four main sources contributing to the variance between scores:

a) due to entering ability as measured by the covariate (1 degree
of freedom)

b) due to systematic differences between the four sites (3 degrees
of freedom)

c) due to the differences in curricula (1 degree of freedom)
d) due to random unexplained error (22 (MANS A) and 24 (MANS B) degrees

of freedom)
The PH-test compares variances c) and d); if c) is proportionally.much
larger than d), it is unlikely that differences in curricula are zero
and produce only random unexplained error. Then the resulting p-value
is low and when below .05 one says the differences are "significant"
unlikely to have been produced by chancq

3 t.)Jk.
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MANS A, Subtest 1: Sequences

"Look at the first row of numbers on this page. The numbers in the first row are
11, 12, 13, then a box, then 15, and then 16. The numbers are in a certain order
and we have to figure out what the pattern is so that we can put the right number
in the box." (The students were given time to work on this problem and the answer
was explained.) "Now when I tell you to start you do the rest of the questions on
this page but be careful because each pattern is different."

11. 12, 13,

10. 8. 6,

1 3 5.

16. 13. O.

7, H. 15.

1
2. 4.

1. 6. 2.

9. 11

ze

23. 27 6 El

r-i. 1c. 32 @

. 3 . 8. 4. 9

Means

CSMCP .!,on-CSMP

All Students Combined 2.9 2.4

Quintile 1 1.9 1.5

Quintile 2 1.9 1.1

Quintile 3 2.1 2.0

Quintile 4 3.7 3.0

Quintile 5 4.2 3.8

iS1

Correlations (Subtest 1 v Other Tests)

CSMP Non-CSMP

Reliability (KR20) .80 .77

CSMP-Specific Test A .61

CSMP-Specific Test B .53

Kuhlmann-Anderson .63 .63

Reading Tests1 .43 .42

Math Tests1 .61 .61

1 Mean correlation from three different
standardized reading (math) tests administe
at various sites.
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MANS A:

Sequences

(Raw Score

MANS Test A: Sequences versus Covariate

Second Grade Class Means: CSMP Classes (x) and Non-CSMP Classes (a)

1

,
....

Angals of Class Means

Number of Classes

Covariate
(Me

an
Standard Deviation

MANS A;

Sequences

Mean

Standard Deviation

...

CSMP

16

56.1

13.8

2.9

1.2

2.9 2.5

Non-CSM

15

54.0

14.8

2.4

L 1

Probability Level of Differences .09

.;

11-4i
).,(Percentile R13

40
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MANS A, Subtest 2: Equation Fluency

"Look at the numbers and things at the top of the page" (the signs and numbers were
described to the students). We want to write as many true number sentences as we
can using only these signs and numbers. You can use each sign or number as many
times as you want in the same sentence. And you don't have to use them all in.the
same sentence."

(The three sentences given as examples were explained.)

"Now when I tell you to start, I want you to write as many other number sentences
as you can. Work as fast as you can until I tell you to stop."

==

3 - 1 2

1 X 3 = 3'

X 1 2 3

1 + 1 1 1 = 2 + 2

# True
Sentences

# True
Sentences

Non-CSIe

# False
Sentences

# True'Sentences
Hinus 0 False Sentences

0 False
Sentences

# True Sentences
Minus i False Sentences

All Students Combined 3.7 0.6 3.1 3.6 1.0 2.6

Quintile 1 2.2 1.1 1.1 2.4 1.3 1.1

Quintile 2 2.9 0.6 2.3 2.2 1.2 1.0

Quintile 3 3.2 0.7 2.5 3.3 1.3 2.0

Quintile 4 4.6 0.5 4.1 4.2 3.5

Quintile 5 4.8 0.4 4.4 5.7 0.4 5.3
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MANS A, Subtest 2: Equation Fluency (cont.)

"This problem is just like the last page. I want you to write as many true number

sentences as you can. Work as fast as you can until I tell you to stop."

1 2 4

0 True
Sentences

CSMP

0 Trre
Senterces

Non -CSMP

f False
Senteoces

f True Sentences
Minus # False Sentences

f False
Sentences

0 True Sentences
Minus # False Sentences

All Students Combined 4.3 0.8 3.5 3.4 1.2 2.2

Quintile 1 2.6 1.7 0.9 2.1 1.6 0.5

Quintile 2 3.1 0.8 2.3 2.2 1.1 1.1

Quintile 3 3.4 1.0 2.4 3.2 1.6 1.6

Quintile 4 5.3 0.5 4.8 4.3 0.8

Quintile 5 5.9 0.4 5.5 5.0 0.7 4.3

1 5



MANS A, Subtest 2: Equation Fluency (cont.)

Total Score (Both Pages)

# True
Sentences

CSIIP

True
Sentences

Non -CS1dP

False
Sentences

I True Sentences
Minus I False Sentences

False
Sentences

# True Sentences
Minus # False Sentences

All Students Combined 8.0 1.4 6.6 7.0 2.2 4.8

Quint:de 1 4.8 2.8 2.0 4.5 2.9 1.6

Quintile 2 6.0 1.4 4.6 4.4 2.3 2.1

Quintile 3 6.6 1.7 4.9 6.5 2.9 3.6

Quintile 4 9.9 1.0 8.9 8.5 1.5 7.0

Quintile 5 10.7 0.8 9.9 10.7 1.1 9.6

*For purposes of class mean computation, the total number of true sentences was
multiplied by one-half and tests of significance were based on these numbers.
Hindsight indicates this was not the best number to use. A more informative
score (and one which woui..1 have been more likely to disclose significant differ-
ences) would have been "total number of true sentences minus total number of false
sentences."

Correlations (Subtest 2 v Other Tests)

CSNP Non-CSMP

CSMP-Specific Test A .60

CSMP-Specific. Test B .52

Kuhlmann-Anderson .67 .67

Reading Tests1 .36, .43

Math Tests' .53 .56

1Mean correlation from three different
standardized reading (math) -tests administerod
at various sites.



MANS A:

Rquation Fluency

(Raw Score).

A.

MANS Test A: Equation Fluency versus Covariate

Second Grade Class Means CSNP Classes (x) and Non-CSMI, Classes (o)

7 4

Non-CSKP

Number of Classes

Mean
Covariate

StanAard Deviation

MANS A:

Equation 84::dard Deviation

Fluency

Adjusted Mean.

Probability.Level of Differences .43

15

54.0

14.0

3.4

1.2

3,4

0

20

15

NOIN

ihrcentiie Rank:

0'8
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MANS A, Subtest 3: Functions

"Look at the pictures at the top of the page. There is a picture of a student at
his desk. Then there is a picture of a teacher at the blackboard. Look at the
numbers in the boxes below these pictures. There's a 5 and beside it there's a
6. That means a student gave her a 5 and she did something to it and got 6. The
next two numbers are 8 and 9. A student gave her 8, she did the same thing to it
and got 9. Then the next two numbers are 15 and 16. Then there is a 20 and an
empty box. Can you figure out what could go in the empty box?" (The students
were given time to work on this problem and the answer was explained.) "The teacher
is adding one each time; 5+1=6, 8+1=9; 15+1=16, 20+1=21. Now, there are 5 other
problems on the page like this one. For each one, you have to figure out what it
was that the teacher was doing to the numbers, and then put the right number in the
empty box. Be careful because she's doing a dlfferent thing for each of the five
problems. She won't be adding one to any of the others."

20

:4
10

11

16

Means

CSMP

All Students Combined 2.0

Quintile 1 0.7

Quintile 2 1.4

Quintile 3 1.4

Quintile 4 2.6

Quintile 5 3.0

®1.

5 4
10 5 10

11 7 14-

10 10
0

1 1 20

2 2 40

80

10

Non -CSMP

1.5

0.7

0.9

1.1

1.9

9.7

Correlations (Subtest 3 v Other Tests)

CSMP Non -CSMP

Reliability (KR20) .73 .66

CSMP-Specific Test .54

CSMP-Specific Test .57

Kuhlmann-Anderson ,66 .62

Reading Tests1 .41 .39

Math Tests1 .52 .53

1Mean correlation from three different
standardized reading (math) tests administere
at various sites.

5



3.0

2.5

I.0
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MANS A, Subtest 4: Number Line Estimation

"Look at this funny looking number line. On the next two pages there will be a lot
of number problems. For each one you will have to figure out where the answer would
go on the numb'er line. It could go here between 0 and 10, hele between 10 and 50,"
(etc. for successive intervals). "You just put a big x on the number line to show
which two wtmbers the answer goes between. Now there are a whole lot of problems
and you won have much time to do them. You should not try to calculate the
exact answer; just decide quickly where'the answer would probably so on the number
line and put a big x on the right place on the number line."

(The students were given time to do the sample problem (39+38) on a separate sheet
of paper, and the answer was explained. The fact that they had only 10 seconds to
do each problem was demonstrated.)

"Now open your books to this page. On the next two pages you will have a whole lot
to do the same way. I'll give you two and a half minutes o do them so you'll have
to work fast. I'll let you know when half the time is up so you can see how you're
doing."

39 + 38

< I I X I I )
O 10 30 100 300 t003

1

I )
100 34:10 1000e

325 + 325

I I 4 I I >
10 100 sou 1000

71 69

+ 1 I

O 10 100

51 + 53

I I

O 10 ,1 ico
I >

1000

2E4 4' '29

t. 4- 1 I I
1 -4-4

O 10

®
4 X

47,1
10

--I I 1_
30 100 300

E



MANS A, Subtest 4: Number Line Estimation (cont.)

900 - 500

t ,10

100

23 + 19

105 - 8

( 14;

270 + 270

. W 30

31

EE

WO 300
Eil

1000

)
1000

100

100 300 1000

- 100 - 55

1 )

131"

( 1 1 1 1 I)so_ so '°° 0 Er-

133

Means Correlations (Subtest 4 v Other Tests)

All Students Combined

Quintile 1

Quintile 2

Quintile 3

Quintile 4

Quintile 5

CSMP Non-CSMP

4.5 4.0

3.1 2.8

3.2 3.1

3.6 3.5

5.6 4.2

6.1 6.0

CSMP Non -CSMP

Reliability (KR20) .75 .60

CSMP-Specific Test A .54

C!'MP-Specitif Test B .50

Kuhlmann-Anderson .65 .60

Reading Tests1 .28 .34

Math Tests1 .61 .61

1Mean correlations from three different
standardized reading (math) tests administered

at various sites.



MANS Test A: Number Line Estimation versus Covariate

Second Grade Class Means: CSMP Classes 00-and Non-CSMP Classes ()

MANS A:

.Number Line Estimation

(sw Score)

7

CSMP Non-CSM?

- Number of Classes

Mean
Covariate

ft an dard Deviation

MANS A: iMean

Number Line Standard Deviation

Estimation

Adjusted Mean

16

58.1

13.8

4.6

1.5

4.4

15

54.0

14.8

4.0

1.2

4.1

Probability Level of Differences 23

-.
- ;'.

7Wfte.

,MMMO

P... +

11*
a

I I

So

L

r"..4
it

***

10

....11...1

(Percentile Rink):

1651
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MANS A, Subtest 5: Computation I

"You have to figure out what goes in the boxes to make the number sentences true."

5 + -1-1 _E].. 7

(E) 02 ®

El X 5

[::] 200 100

0_49 0

'a El

2 Y 19

Z XL} 2

0

2 x 400.-F-1e

3 X 300
EE

I X 10 LI
IE

600 _ 100 -&J

350 -65

Means

CSMP Non -CSMP

All Students- Combined 7.0 5.3

Quintiler 3.3 3.5

Quintile 2 5.5 3.5

Quintile 3 5.9 4.4

Quintile 4 8.8 6.3

Quintile 5 9.7 8.5

Correlations (Subtest 5 v Other Tests)

CSMP Non -CSMP

Reliability (KR20) .86 .84
CSMP-Specific Test A .73

CSMP-Specific Test B .71

Kuhlmann-Anderson .68 .71

Reading Tests1 .59 .47

Mean Tests1 .73 .69

1Mean correlation from three different
standardized reading (math, tests administen

at.various sites.
i3
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MANS A: -

Computation I

(law Score)

:414

MANS Test A: Computation I versus Covariate

Second Grade Class Means: CSMP Classes (x) and Non -CSMP Classes (4)

1

,

-

4. -L.:Th

I I
I " ,

! L..
: 44.1...

1 : ''' .. , ,.i.,.!;
! e!

I
r 1 ;1.

i.1 CSHP Non-C.5MP
, : 1

.,

1
. (4

1
Number of Classes 16 15

4. 1.1_

0
,

f.-

iMean 56.1 54.0

i
Covariate

Standard Deviation 118 14.8

: :',
: MANS A: Mean 7.1 5.4

1

IL, , , .lid,.,-::_:

1 -'.

' Computation I Standard Deviation 2.0 2.2

::il il it
: ' 1

1..

:

(Adjusted Meanii. tii..... 7.0 5.6

11.1-j:.:.,.. It ,.

.t.,,.. ... .; . ....,_.,...1,212ability.....2.1......
. ji j., 1
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MANS Test A, Intercorrelations
(First Entry: CSMP, Second Entry: Non-CSMP)1

Subtest 1 Subtest 2 Subtest 3 Subtest 4

Subtest 1: Sequences
Subtest 2: Equation Fluency .54 .53

Subtest 3: Functions .56 .54 .52 .49

Subtest 4: Number Line Estimation .48 .44 .53 .45 .44 .40
Subtest 5: Computation I .62 .64 .64 .65 .63 .56 .56 .57

'Based on 426 CSMP students and 390 Non-CSMP students.

Correlations Between Total Score, MANS A and Other Tests

CSMP Students1 Non-CSMP Students1

Correlation with: CSMP-Specific Test A

T(:fft B

.77

.73

(294)

(143)

Kuhlman:67-son .78 (129) .79 (114)

Gate Reading .62 (77) .52 (69)

SAT R.,!adin:!, .60 (83) .f.;3 (90)

.,CPT .47 (49) .53 (50)

CTBS .34 (235) .84 (211)

SAT Mati: (83) .75 ..(90)

CPT Math .3 49) .68 (50)

1Number in parenthesis is number .Attdents on whom correlation is based.

1



MANS A

Total

(Rmw Score)

34

25

10

MANS Test A: Total Score versus Covariate

cond Grade Class Means: CSMP Classes (x) and Non -CSMP Classes (e)

017

1.11'1

4i !

4$

,H it
1 i 1,.l I.

I

I

'11
!

,

;

,'

!

if!

I

, , i
; ;

tTTI

I

! I

T
.IiH.

A T . .1
.,7rq

4.1.
liir 1_ ! . . 4.;

.,.

I

,H

Analysis of Class Means

Number of Classes

Covariate I
Me
4

Standard Deviation

MANS A: &an

Total Standard Deviation

Adjusted Mean

CDT Non-CSMP

16 15

56.1 54.0

13.8 14.8

20.5 16.9

6,4 6.3

20.0 17.4

Probability Level of Differences

7'7771

.04

i.1.. t' '

it7ii

40 40
..),(Percentile ReAk

70
171;
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MANS B, Subtest 1; Labelling.Number Lines

"Look at the top row of numbers on this page. The numbers on that top number line
are 1, 4, 7, then a box, then 13, 16, 19 and 22. You have to figure out what number
would go in the box." (The students were given time to work on this problem and the
answer was explai-,ed.) "'Ten' is the right answer because the numbers are going up
by three each time; each mark is three more than the one before it. When I t,ell you
to start you do the rest of tl, questions on this page."

4 13 14 19 22

1 4 1

15 17 19 21

-r

Li

200 220 214

1 3 1

10

14

Means

All Students Combined

Quintile 1

Quintile 9

Quintile 3

Quintile 4

Quintile 5

CSMP Non-CSMP

5.1 4.7

3.1 2.6

3.3 3.9

4.4 4.1

5.9 5.5

6.9 6.3

1 v Other Tests)Correlations (Subtest

CSMP Non -CSMP

Reliability (KR2O) .85 .79

CSMP-Specific Test A. .73

CSMP-Specific Test .46

Kuhlmann-Anderson .63 .56

Reading Tests1 .48 .42

Math Tests1 .68 .63

1Mean correlation from three different
standardized reading (math) tests administel

at various sites.



MANS Test B: Labeling Number Lines versus Covariate

Second Grade Class Means: CSMP Classes (x) and Non-CSMP Classes (o)

MANS B:

,abeling Number Lines

(Raw Score)

X

...

il 11.1.1

o

Analysis of Class Means

Number'of Classes

Covariate
re

an
Standard Deviation

ANS B: (Mean

Number Line

(

Standard Diviation

Labelling

Adjusted Mean

CS* Non-CSMP

17 16

56.7 53.3

14.3 13.9

5.0 4.7

1.5 1.4

5.1

Probability Level of Diferences

So 70

.8s

Percentile Rank)

174



MANS B, Subtest 2: Sentences About 8

142
C.

"Look at the top of this page. It says: '.Number sentences. Mary's number sentences
about 9. 9=7+2, 9=10-1, 9=1+5+3.' Mary was showing true number sentences about the
number 9; she was showing things that equal 9." (Each of the examples were explained
to the students.) "Now on the bottom half of the page it says 'My number sentences
about 8.' When 1 tell you to start, you are to write number sentences for 8. Work
as fast as you can and write as many as you can think of."

Number Sentences

mary's number sentences about 9.

9 - 7 + 2

9 10 - 1

9 - 1 + 5 3

My number sentences about 8.

8 *- 8 -

8 -

*A True
Sentences

All Students Combined 8.5

Quintile 1 5.2

Quintile 2 5.4

Quintile 3 7.6

Quintile 4 10.7

Quintile 5 12.2

CSMP

A False
Sentences

0.9

2.2

0.8

1.0

0.7

0.7

4 True Sentences
Minus A False Sentences

7.6

3.0

4.6

6.6

10.0

11.5

1 True
S,!ntences

6.7

4.4

5.7

5.9

7.8

9.5

Non -CSMP

1 False
Sentences

A True Sentences
Minus A False Sentences

1.4 5.3

2.0 2.4

2.0 3.7

1.2 4.7

1.1 6.7

0.9 8.6

*The graph, next page, used ½x number of true sentences as raw score.

Correlations (Subtest 2 v Other Tests)

CSMP Non-CSMP

Reliability (KR20)

CSMP-Specific Test A .66

CSMP-Specific Test B .35

Kuhlmann-Anderson .b5 .58

Reading Tests1 .34 .34

Math Tests1 .43 .45

1Meaa correlation from three different standardized reading
(math) tests administered at variou% sltes.



WS B:

Sentences about "8"

(Raw Score)

MANS Test B: Sentences About "8" versus Covariate

Second Grade Class Means: CSMP Classes (x) and Non-CSMP Classes (4)

r--

4 0

-1-111-,
1:1:-L':'' _________1 'A

,:,,:,,: :

.

11-:''
,.J:, 4 Analysis of Class Means

.. . . ,.,.
; : 1

i I -f .--

CSMP

.......

71 ! 1 :J.1 Number of Classes 17

IT41:
..! 1

Covariate {Mean
Standard Deviation

56.7

14.3

H 1 .

:,: MANS B: Meal

!,--1-1 Sentences Standard Deviation

I

4,

About 8

Adjusled Mean 3.7

i 9 :

, , 1

, \

. ,

3.9

!.3

Non-CSMP

16

53.3

13.9

3.2

1.2

3.4

Probability Level of Differences .19 !

30 10 6
(P.
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MANS B, Subtest 3: Word Problems

"There are 8 series of pictures on these two pages. For each of three pictures there
is a story. At the end of each story there is a question you will be expected to
answer. The quest,.ons are written directly below each series of pictures. I will
read each story aloud two times. Let's all do the first one together." (The
students were'given time to work on this problem and the answer was explained.)

1. "Listen while I tell a story that goes along
with the pictures of the piggybank. Look at
the first picture. The story goes, 'At first,
Mary had some money in her piggybank.' Now
look at the second picture. The story cOntin-
ues, 'Mary's father, added three cents to her
piggybank.' Now look at the third picture.
The story goes on, 'Mary broke her piggybank
and found seven cents.' Below the pictures
it says, 'How much did Mary have at first?'
.and tiled there is a blank. I'll tell the
story again. At first, Mary had some money
in her piggybank. Then Mary's father added
3c to her piggybaak. Mary broke her piggybank
and found 7. How much did Mary have at first?"

2. "First picture: 'David had 11 marbles in his
marble baL;.'

Second picture: 'He lost 6 marbles.'
Third picture: 'David is mad at himself.'
Question: 'How many marbles does David have
now?"

3. "First picture: 'Four children each get the
same allowance from their mother.'
Second picture: 'The four children put
their allowances together.'
Third picture: 'They have altogether 12
dollars.'
Question: 'How much did each child get?'

4 "First picture:
:7,econd picture:

Third picture:
and one banana
Question: 'How
banana cost?'

'One apple costs 5c.'
YOne banana costs 2. '
'Sally buys three apples

much would 3 apples and 1

5. "First picture: 'The temperature at sunrise
was 2 degrees below zero.'
Second picture: 'The temperacure after break-
fast was :(,)degfees above zero.'
Third picture: 'Amy wonders how much the temp-
erature went up between sunrise and after
breakfast.'
Question: 'How many degrees did the temperature
go up?'

Vib

1.

2.
kw many du.. David have now?

.+142? figt

deb

MOW such did ?tau have at first?

Morbles ib

3.

701

GI El

Sow much did each child gat? 8

C1-2Ott
low much would 3 apples and 1 banana cast/



MANS B, Subtest 3: Word Problems (cont.)

6. "First picture: 'A fantastic ant is about to
start a trip.'
Second picture: 'Every day it walks. 2 miles.'
'Third picture: 'After 5 days it's almost'out
of sight.'

Question: !How many miles.would it walk in
5 days."'

7. "First picture: 'Mr. Rich lost 100 dollars
from his wallet.'
Second picture: 'Afterwards he still had
200 dollars.'

Third: 'Mr. Rich wonders how much he had
before he lost the 100 dollars.'
Question: 'How much did he have to begin
with?".

8. "First picture: 'Donald had 40 marbles before
the game.'

Second picture: 'After the game he had only 20
marbles.'
Third picture: 'Donald wonders whatlfraction of
his marbles he lost in the game: 70 .1v?'

Question: 'What part of his total did he lose?
D

4
id he lose 1 or'l or 19 You circle the one

:

you think ii.correct." '

6.
Now poop miles would It 13 5 4 ya7

145

7.

Vow ouch did he have to been with?

1 7 1 ? J.
' What part of hi otal dld he hoe?

@



Means

MANS B, Slibtest 3, rd Pralems.(cont.)

All Students Combined

Quintile 1

Quintile 2

Quintile 3

Quintile 4

Quintila 5

CSMP

4.4

3.1

3.5

4.0

4.8

Non -CSMP I

3.8

2.8

3.3

3.7

4.2 .

5.1

146

Correlations (Subtest 3 v Other Tests)

CSMP Non -CSMP

'Reliability (KR20) .52 .54

ICSMP-Specific Test A .68

CSMP-Specific Test B .22

Kuhlmann=:An&rson .67 .53

Reading ,Tests1 .37 - .35

Math Tests1 .45 .53

1 Mean correlsItion froth-three different
standardized reading (math) tests administ
in various sites.



MANS Test B: Word Probleb versus Covariate

Second G;,ade Class Means: CSMIP Clas3a (x) and Non-CSID Classes (o)

MANS B;

Word Problems

(Raw Score) :

.71

,
, X I

X X

0

Nunber of Classes 17 16

6

53.3

13.9

,MANS 11: Mean

Word Problem Standard Deviation

Adjusted Mean

,m--

(Percentile Rank'
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MANS B, Subtest 4: Numbel Sentence Pictures

"On this page there are four number sentences. The first one is 12-3=9, and a line
has been drawn from that number sentence to one of the do.:_ pictures on the other
side of the page. That is because that dot picture is the best picture on this
page for showing that 12-3=9. When I tell you to start, you have to do the same
for the next three number sentences. Now after you have done that, there will be
one picture left over. You are to make up a number sentence that goes with the
picture that's left over, the one that didn't match with any number sentence. Just
write your number sentence here on the blank at the bottom of the page. When you
have finished this page just go on and do the next page."

12 - 3 =9

5 + 5 + 2 = 12

4 X 3 .12

1

of 12= 6

0

"

0 0 0

S I S

342= 6

4.0
S. fee

3 + 5.. 8 ,
51

16 - 3 =13

El

of 9 = 3

Means

All Students Combined

Quintile 1

Quintile 2

Quintile 3

Quintile 4

Quintile 5

CSMP Non-CSMP

5.7 4.3

4.4 3:5

4.2 3.3

4.7 3.9

6.3 4.7

7.3 6.0

EMI

Correlations (Subtest 4 v Other Tests)

CSMP Non -CSMP

'Reliability (KR20) .70

CSMP-Specific Test A .697-

CSMP-Specific Test F -.33 .

Kuhlmann-Anderson .53 .52

Pading Tests1 .39 .32

Math Tests1 .55 .50

'Mean correlation from three different
standardized reading (math) tests administel

at various sites.

rcJ



-74 0

MANS B:

Numbgr Sentence Pictures !

(Raw Score)

A

1

, INS Test B: NuMber Sentence Pictures versus Covariate

Secoad Grade Class Means: CDT Classes (x) and NonCSMP Classes (0)

Number of Classes

Mean
Covariate

Standard Deviation

MANS B: Number Mean

Sentence Pic- Standard Deviation

tures

\Adjusted Mean

17

56.7

14.3

Probability Level of Differences

5.5

1.3

(0
(Percentile Rank)



MANS B, Subtest 5: Computation II

"You have to figure out what goes in the boxes to make the number sentences true."

Means

(13

7 X 2 - 10 90

DX 2 - 8 423 - 422 _0
1E

50 + 150.-

6
300 -0- 250 9 _E_ 6

0 CE

3

1 F-1X Li-

EJ

450 + 550 0_0 -

CSMP Non -CSMP

All Students Combined

Quintile 1
_

Quintile 2

Quintile 3

Quintile 4

Quintile 5

7.1

4.3

4.7

5.9

8.3

9.4

4.9

3.1

3.2

4.5

5.7

7.7

Correlations (Subtest 5 v Other Tests)

CSMP Non -CSMP

"liability (KR20) .85 .78

LbMP-Specific Test A .82

CSMP-Specific Test B .53

Kuhlmann-Anderson .74 .71

Reading Tests1 .39 .49

Math Tests1 .67 .71

1Mean correlation from three different
standardized reading (math) tests administi

at various sites.

1



MANS

bmputation II

(Rot Score)

MANS Test B: Computation II versus Covariate

Second Grade Class Mians: CSMP Classes (x) and Non-CSMP Classes, (0)

Non-CSMP

3.1

r
;_.1

Number of Classes

C
in

ovariate
Me

Standard Devia'don
,

MANS B: /Mean

....,.,..1 .; Computation II Standard Deviation

Adjusted Mean

Probability Level of Differences

14.3

53.3

13.9

5.0

1.o

5.4

187

, .

.

.1

(Percentt1'0 Wit)

.3 0 SO to

12s.
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MANS Test B, Intercorrelations
(First Entry: CSMP, Second Entry: Non-CSMP)1

Subtest 1 Subtest 2 Subtest 3 Subtest 4

Subtest
Subtest
Subtest
Subtest
Subtest

1:

2:

3:

4:

5:

Labelling Number Lines
Sentences About 8
Word Problems
Number Sentence Pictures
Computation II

.54

.60

.52

.70

.37

.46

.36

.60

.47

.44

.56

.34

.37

.44

.50

.67

.40

.56 .56 .55

1Based on 426 CSMP students and 390 Non-CSMP students.

Correlations Between Total Score, MANS B and Other Tests

CSMP Students1 Non-CSMP Students'

Correlation with: CSMP-Specific Test A

CSMP-Specific Test B

.86

.50

(142)

(313)

Kuhlmann-Anderson .79 (151) .74 (141)

Gates McGinitie Reading .53 (61) .51 (63)

SAT Reading .71 (97) .49 (87)

CPT Reading .27 (47) .58 (56)

CTBS Math- .80 (250) .80 (224)

SAT Math .80 (97) .78 (87)

CPT Math .60 (47) .76 (56)

1Number in parenthesis is number.of students on whom correlation is based.



MANS 8:

Total

(lig Score)

MANS Test B: Total Score versus Covariate

Second Grade Class Means: CSMP Classes (x) and NonCSMP Classes (*)

Analysis of Class Means

CBI Non CM

Nuiber of Classes 17 16

Covariate
iMean

Standard Deviation

56.7 53.3

MANS B: Mean 25.8 21.2

Total Standard Deviation

I

6.3 5.5

Adjusted Mean 25,5 22.5

Probability Level of Differences .02

-...4(Percentile*k:

50 hO 76



Commentary

Since the two Computations Tests produced significant differences,

items from those tests were categorized according to the kind of compu-

tation required and are presented below, along With the mean percent

correct across categories for CSMP students (first entry) amd Non-CSMP

students (second entry).

Pure Addition Pure .Subtraction

5+7=0 423-422=0

50+150=0 600-100=C1

450+550-Li 9-L=6
10-L=7

Percent Correct 63,43 300-L=250

Implied Addition-

L]-0=ia

L-2=3

L-49=0

L-200=100

Percent Correct 64,64

Percent Correct 60,54

Implied Subtraction

6+E1=8

35+n =65

Percent Correct 66,67
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Pure Multiplication

7x2=0

2x19=LJ

2x400=LJ

40(10-11

Percent Correct 61,27
........

Pry lied Division

2x0=2

10x0=90

3x0=300

Ex2=8

Dx5=15

ix0=2

Percent Corrett 54.,31

It can be seen that, although CSNP students scored as high or

higher than Non-CSMP students in all categories, the two categories

involving multiplication produced the largest differences. Across all

items the mean percent correct was 61 (CSNP) and 45 (Non-CSMP). For

the 10 items containing a "x" sign, the percenages were 57 and 29;
for the remaining items which did not contain a "x" sign the percentages

were 64 and 56.

Alternatively, if one looks at the size of the nunbers involved,

another difference becomes aprareLt. There were eight items in which

at least one of the given numovrs exceeded 100. The percentages correct

for these items were 51 and.33; for the remaining 16 items the percen-

tages were 66 and 55.

Besides the items in the Computation Tests, there were three items

in the MANS tests on which the difference in percent correct in favor CSMP

students exceeded '20.. These.Aealt with 4x16 (Test A4:); fof 12 (B4) and

17, of a bag of marbles (B3). AlSo, the two items on the ComputatiOn Tests

which dealt with fractions had percentages correct of 66 versus 13 and



28 versus 8 in favor of CSNP.
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Thus, three areas stand out in which CSNP students did far
better than Non-CSMP students: fractions (or at least calculating a
fractianal part of), multiplication and working with nunbers larger
than 100. These areas reflect the larger-than-usual emphasis which is
apparent in the CSNP curriculum materials. There were of course many
other test items which produced fairly large differences, but such
differences were not so dramatic.
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